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it’s mainly a matter of 


Q. 


ay 


WHEN should you replace a machine? 
When you can do it at a PROFIT! 





( Vreok scence is an insidious thing, It 


can overtake any machine—even a rela- 
tively new one—without warning. And 
when it does. you're producing at a loss. 

The only way to catch it in time is to 
make frequent studies, comparing the 
production cost of the old machine with 
that of the new one that might replace it. 
Then weigh these costs in terms of in- 


vestment and return. Up to a certain 


For example: This new Heald Model 322 
Bore-Matic replaced a heavy-duty drill for bor- 
ing and chamfering hydraulic-cylinder piston 
rods. A cost analysis determined that the invest- 
ment in a new machine could not be deferred 
any longer without serious financial loss, As 
verified by subsequent operation, the new ma- 
chine offered the following savings: 

Old Machine New Machine 
Parts per hour 11 24 
Machine load, per year 3,080 hrs 1,380 hrs 
Direct & Indirect Labor 9,480 hrs 3,240 hrs 
Annual Maintenance $356 $100 
Annual Operating Cost $27,800 $15,000 
Annual Saving, New Machine $12,800 


pont. the old machine will still be 
profitable to operate. Beyond that point. 
its running in the red. 

Heald sales engineers are well experl- 
enced in precise methods of replacement 
analysis. And they will be glad to help 
you determine when you can replace an 
existing machine at a profit. Similar cost 
studies by Heald engineers have pointed 


the way to many important cost savings 


YOU pay for obsolescence. Replacement pays for itself! 


THE MACHINE COMPANY 
Subsidiary of The Cincinnati Milling Machine Co 
Worcester 6, Massachusetts 


Chicago ° Cleveland ° Dayton ° Detroit ° Indianapolis . New York 
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The economic compulsion to modernize . . . Now is the time to 


modernize under the most favorable conditions of price, delivery, and credit. ,. ,. 


The technological compulsion to modernize . . . A detailed study 
of more than 100 standard lines of equipment shows a gain in productivity of 
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How to select equipment for replacement . . . A review of the 
many methods—from hunch to complex formula—you can use to select equip- 
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How to handle a continuing replacement program... A sum- 
mary of the requirements for an effective continuing program, along with ex- 
amples of how others do it, and a checklist to help review your own policy.,,.... M22 
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or should you lease? The pros and cons of each method and the sources for 
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Sprayed aluminum reduces compressor clearances . .. Bores of turbo- 
prop compressors are sprayed with aluminum to reduce leakage past the blade tips 
By Lloyd E Batchelor, Allison Div, General Motors. .......cccccuccccccccccees 





One man handles flexible heat-treating line . . . Work ranging from small 
parts to large gears and shafts is handled with a smooth flow by combining auto- 
matic furnaces and mechanical handling devices. By F V Horak, Harnischfeger Corp.. . 


“Flag” conveyor delivers to any of 20 shop stations . . . Simple manual 
control selects the place you want tote pan to go by overhead conveyor. By James 
Hamilton, General Electric Co... oo ccc cw www wees 


Taming weld distortion in extra-heavy pieces . . . How Baker-Perkins made 
a 27-ton welded assembly, then machined it. By George H De Groat... .......000. 


Technical highlights at the Metal Show ............ 
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True-position tolerancing, XV, XVI, XVII . . . Continuing the section on 
points located in relation to datum surfaces. By Walter H Harrington, Avco Re- 
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Making History. . . This fall 
all 34 McGraw-Hill magazines are 
making a special effort to point out 
the need for and the ways to or 
ganize modernization. This is Plan 
*59—the first time in the history of 
McGraw-Hill that all the magazines tackled the same theme at the same time. 
Because the aims of Plan °59 are of such compelling urgency to the readers of 
AMERICAN MACHINIST, we have concentrated the efforts of an editorial task 
force on the project. From the unprecedented horizontal cover—intended to 
emphasize the precedent-shattering nature of this report—to the special green 
paper, to the surprises you'll find packed into the seven sections, this report is 
a fresh and eye-opening approach to a subject that is too often considered “old 


hat.” 





Who would think of turning out a product without careful control of 
quality? Or attempt to operate without scheduling production? Industry in 
general and metalworking in particular are learning that it is just as foolish 
to operate without careful control of costs through modernization. The gains 
in productivity have been made, the time is ideal for applying them, and the 
methods of doing it effectively have become simple and direct. This department 
usually suggests mildly that you will be interested. This time we say flatly: The 
report starting on page 151 brings into clear focus a problem that is “the great- 
est challenge, and the greatest opportunity, confronting American business as 


we move forward into 1959.” 


And the credit. . . If you are still with us, let us say that the staff mem- 
bers composing the task force on Plan °59 were: Burnham Finney, Anderson 
Ashburn, Rupert LeGrand, William Stocker, Charles Emerson, and Joe Poznan- 
ski in New York; Ben Brosheer in Chicago; George De Groat in Detroit. Ad 
ditional copies are available at 50¢ each. Order from Reader Service Depart- 
ment, AMERICAN MAcuintst, 330 West 42nd St, New York 36, N Y. 


On V acation e « e Because of Plan °59 and the special features on the 
Metal Show, two popular departments are taking a vacation this week. They 
are Talking Shop and Practical Ideas. Both will be back in their usual places 
in the November 3 issue along with a collection of interesting and varied arti- 


cles. Highlights include a report on oxide tools in use at Chrysler. 
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How to complete gears up to 16” O.D. 


in one eut from the solid 


The Gleason No. 114 Straight Bevel 
Coniflex® Generator cuts gears di- 
rectly from the solid in diameters up 
to 16”, up to 2! 9” face width and 2! 
diametral pitch. 

With it you obtain much faster 
production rates—up to five times 


faster than with other methods. Still 


it retains a basic flexibility which per- 
mits quick changeovers from one job 


to another. 


Excellent quality. Even with the speed 
of the No. 114 Coniflex Generator, 
quality remains excellent. It provides 
a smooth blend of root, fillet, and 
tooth flank 


accurate teeth. 


—your assurance ol strong, 


Coniflex gears give lo« alized tooth 


bearing, too, assuring practical as- 


sembly tolerances. 


Simplified calculations. You can do 
all caleulations with a slide rule. You 
can also control tooth bearing easily 
to sult Various operating conditions or 
to set up interchangeability with ex- 
isting gears. 

For more details on the No. 114, 


write for bulletin. 


GLEASON WORKS 


Builders of bevel gear machinery for over 90 years 


1000 UNIVERSITY AVE., ROCHESTER 3, N.Y. 
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Precise cost control is attained in precision 


grinding transmission valves on this CINCINNATI 
Fitmatic No, 2 Centerless equipped for com- = = 
pletely automatic operation. 


—- | 
| 

ion: OE cee 
Part drawing. Heavy lines indicate ground diameters. 
7 Part name ......... transmission valve 

", ~ r Material .+.++ hardened steel 

} Operation grind two diameters 
Production 250 per hour (80% efficiency) 


S aieenaial Satieainel 
| 


C ; w C | iy \ AT I’ CENTERTYPE GRINDING MACHINES + CENTERLESS GRINDING 
ROLL GRINDING MACHINES + SURFACE GRINDING MACHINES + 
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COST CONTROL... 


CINCINNATI CENTERLESS equipped to Automatically 


Grind, Handle and Gage the Work 


Better cost control at the machine level is the 
modern approach to efficient volume produc- 
tion. Cincinnati Engineering Service Special- 
ists are well acquainted with this approach, 
and employed it in equipping a CINCINNATI 
FILMATIC No. 2 Centerless to grind two diame- 
ters on transmission valves. Cost control 
equipment includes: automatic grinding 
wheel balancing . . . push-button automatic 
grinding wheel truing with cycle counter... 
electro-hydraulic automatic infeed attach- 
ment arranged with automatic compensation 
for wheel wear and truing . . . hopper feed 
and elevator .. . automatic loading, locating 


Work flow diagram. The ports / 
ere automatically ejected ot the 
front of the machine. 


MACHINES + MICRO-CENTRIC GRINDING MACHINES 
CHUCKING GRINDERS + CENTERLESS LAPPING MACHINES 


and ejecting fixture .. . air-electric in-process 
gaging ... and, of course, FILMATIC grinding 
wheel spindle bearings. This production 
package performs an excellent job of grind- 
ing the parts at a dependably low cost and at 
a production rate of 250 per hour (80% effi- 
ciency). It is typical of the work of Cincinnati 
Grinding Specialists, and the way in which 
Cincinnati can help you reduce costs by 
replacing productively obsolete machine 
tools with new machines and methods. May 
we hear from you? Our Grinding Specialists 
will gladly study your production problems 
and cost structure. 


The forward end of the fixture automati- 
cally takes the part from the conveyor 
and locates it between the wheels. 


Grinding Machine Division 


THE CINCINNATI MILLING MACHINE CO. 


CINCINNATI 9, OHIO 
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FELLOWS GEAR SHAPERS 











36-Type Gear Shaper with special work-holding fixture. 


be 
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120” Gear Shaper cutting light tank turret gear. 








as EASILY as Externals 








4GS Gear Shaper with full-automatic operation. 7A-Type Gear Shaper with fast-action diaphragm chuck. 


Not only internal gears, but splines, clutches and an almost unlimited 
variety of other internal shapes can be produced on versatile 

Fellows Gear Shapers just as simply, rapidly and economically as 

external shapes. In many cases, the same Gear Shaper cutter can be used 

to cut both internal gears and their mating pinions. 

Set-ups and change-overs are simple and fast on any Gear Shaper 

from the 3-Inch Fine-Pitch to the 120-Inch. Rigid construction makes it possible 
to hold close tolerances at high production rates: On some models, full or 
semi-automatic operation is available whenever the size and shape of 

the work and the production requirements make it practical. 


Your Fellows Representative can give you full information about the 
production benefits of Fellows gear shapers, shaving machines, 
grinding machines, inspection instruments, or cutting tools. Just contact 
the nearest Fellows office. 

THE FELLOWS GEAR SHAPER COMPANY 

78 River Street, Springfield, Vermont 

Branch Offices: 1048 North Woodward Ave., Royal Oak, Mich. 

150 West Pleasant Ave., Maywood, N. J. 


5835 West North Avenue, Chicago 39 
6214 West Manchester Ave., Los Angeles 45 


Gear Production Equipment 
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LOW TOOL COST AT GRABLER MANUFACTURING CO. | 


LANDEX 
HEAD 
THREADS 


= G000 
PIECES 
BETWEEN 
GRINDS 





Dollars in production time and tool cost are saved by using a LANDIS 
LANDEX Heat-Treated Revolving Die Head at the Grabler Manufactur- 
ing Co., Cleveland, Ohio. 


114” 12 pitch “V” form threads were cut on malleable iron union bodies 
by this LANDEX Head mounted on a New Britain Automatic in the left- 
hand third position (see illustration). 10 hours of continuous operation 
produced 6000 pieces before the chasers required regrinding. 


The LANDEX Head, for application to bar automatics and other “live” 
spindle machines, has ample head rigidity allowing long life and high 
quality thread production. They offer low initial cost, permit rapid 
set-up, give trouble-free operation, and are easy to adjust. The out- 
standing tool life is the result of basic chaser design and over 50 

years of LANDIS research and experience in manufacturing and harden- 
ing. For example, to ensure satisfactory die life, chasers are given 

special hardening when work piece design or material specifications so in- 
dicate. LANDEX Heat-Treated JN Heads are available in four sizes for 
threading all diameters from #4 to 2”. All can be equipped with oversize 
chaser holders for threading above their standard range. 


For detailed information see your nearest LANDIS representative or write 
directly for Bulletin F-90, 


, h id's | 
LANDIS Machine COMPANY | sowisis 
WAYNESBORG © PENNSYLVANIA + U.S.A, threading equipment 
- 


(ay | 
u ewe Ko | ; Ty 
es | SS | CO 


* ty/* 
Centerless Thread 
Thveading Machines Rotary & Stationary & Sohd Advusiable Grinding Machines Thread Rolling Tools Thread Rolling Machines 


—_—___!} 
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Landis No. 12 Centerless Grinder 


precision grinders 
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Quick, positive sparkout 


... for faster grinding cycles 


Close running clearance 


... for fine finishes 


Simple, one-piece construction 
... trouble-free operation 


Increased rigidity 


... heavier cuts to closer tolerances 


Landis Microsphere Bearing 


Landis Microsphere 





Spindle Bearings 


Wheel telescoped , 
over bearing to ¥ 
reduce overhang 











Heavy Duty Spindle for 
increased stock removal, 
greater accuracy 








_ Sectional view of Grinding Wheel Spindle and Bearings 


/ 
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No matter how many cutting tools 
the “whole package” is available 


MORSE-FRANCHISED 


Take a close look at this set-up and you'll see 
these 7 tools: Center drill, cobalt drill, carbide 
core drill, facing and turning tool, roughing 
reamer, finishing reamer, tap. 
y One man supplied all seven tools. And he, of 
“course, is the Morse-Franchised Distributor. . . 
the only source for all the varied requirements 
of a complete tooling job like this. And the job 
is protected .. . results insured . . . by Morse 
Quality in every single tool. How are your cut- 


ting tool sales . . . the most? 


MORSE TWIST DRILL & MACHINE CO., NEW BEDFORD, MASS. 
Subsidiary of VAN NORMAN INDUSTRIES, INC. 
Weorehouses in New York, Chicago, Detroit, Dallas, San Francisco 
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in a set-up... 
from the 


DISTRIBUTOR 
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New Omnimil is 





five axis 





» . 
machine tool with possible directions 


a 





by snontenie ¢ on sketch above. 


This new Sundstrand machine combines the 
rigidity of a heavy duty milling machine, the 
versatility of an all-angle head and the range 
of a boring mill. That’s outstanding flexi- 
bility and work capacity in a single machine. 
It can handle milling, boring and drilling 
operations on ferrous and non-ferrous parts 
in an almost unlimited range with outstand- 
ing precision and minimum work handling 
because spindles are adjustable to any angle. 
A 15 hp double spindle head offers both a 
low speed range from 25 to 400 rpm at one 
spindle and a high speed range of 250 to 
4000 rpm at the second spindle. Both spin- 
dles have quick speed change. 


AUTOMATIC LATHES » 


Cpettaction” 
Senne 
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SIMPLEX RIGIDMILS 


SUNDSTRAND 
OMNIMIL 


-oemachines at any and all angles? 


Power feed rates are infinitely variable be- 
tween % and 200 inches per minute for 
longitudinal and transverse feed and 4 to 
100 inches per minute for vertical feed. Pen- 
dant control in increments of less than .001 
inch is provided for setup. No other machine 
offers anywhere near the flexibility and pro- 
duction capacity available in the Omnimil. 
With the Omnimil fewer set-ups are required 
and consequently less expensive fixturing. 
Positive clamping of machine members with- 
out distortion of location is the Omnimil 
feature that permits outstanding accuracy in 
performance. 


DUPLEX RIGIDMILS 
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TRIPLEX RIGIDMILS , SPECIAL MACHINES 


Six of the 15 operations on a housing part are 
shown below. All 15 operations are done in two 


See for yourself... 
how the Omnimil’s versatility pays off in performance... 


chine, the capital investment and the number of 
skilled operators required are held to a minimum, 
Instead of several machines lightly loaded, one ma- 


set-ups ... only one relocation of the part. 


Because all the work can be handled on one ma- 








Arrowheads indicate 
surfaces machined 
with part vertical. 


Arrowheads indicate 
surfaces machined 
with part horizontal. 


chine is kept working near its rated capacity. 


VERTICAL POSITION 


Operation No. 1 — 


Profile milling bottom of hous- 
ing also provides locating sur- 
face for part during second set- 
up. Head in position No. 1. 


Operation No. 11 — 
Rough bore 5” diameter in end 
of housing using tungsten car- 
bide boring head with Omni- 
mil head in position No. 5. 


Operation No. 5 — 


Profile milling cover pad. Note 
that smaller tungsten carbide 
cutter is used and head is now 
in position No. 3. 


Operation No. 14 — 


Milling second of two angular 
pads with 9” diameter cutter. 
Precise angle needed is set 
quickly and accurately. Head is 
in position No. 6, 


Operation No. 8 — 


Finish bore 1” diameter hole in 
boss. Boring operations are per- 
formed on the Omnimil with 
outstanding precision. 


Operation No. 15 — 


Final operation consists of mill- 
ing the pad on top of housing 
with same milling cutter as in 
previous operation but with 
head in position No. 2. 


Both a larger version of the 15 hp Omnimil and a 50 hp vertical Rigidmil with 


three directional feed are among the newest ideas in universal machines 
available from Sundstrand. All three machines are described in Bulletin 196. 


Write for your copy today. 


en 


SUNDSTRAND MACHINE TOOL CO. 


BROACHING TOOLS 
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SIMPLIFIED TAPE PREPARATION 


1. Simple hand-punched 1054” wide tape. 
Decimal dimensions and machining sequence 
data is punched directly into the tape (re- 
quiring no special training, codes or com- 
puters) at an average rate of one minute per 
command block. Punched tapes are tooling 
which can be stored and re-used indefinitely. 





2. Flexowriter Typewriter Punched Standard 
1”—8 Hole Tape. If desired the system can 
be provided with standard 1”—8 hole tape 
control. Tapes can be quickly prepared on a 
Flexowriter Typewriter, by a girl typist, by 
typing in decimal coordinates, the spindle 
sequence, auxiliary functions, etc. Duplicate 
tapes can be automatically produced from 
an original punched tape. 





Continuous Position Readout 
The Control Display is an 
electric micrometer which 
shows, at all times, the ac- 
tual position of the table to 
three decimal places and 
the number of the operation 
being performed in the ma- 
chining sequence. The Dis- 
play reads table positions 
to +.0000” —.0005” 


__ 

4 Modes of 

Machine Operation 

The Electropoint System pro- 

vides 4 modes of operation. 

1. Manual Control — for 
set-up, etc. 

2. Semi-automatic control 
— for single parts, etc. 

3. Complete automatic tape 
controlled operation. 

4. Standard Burgmaster 
Automatic Hydraulic 
Control (Electropoint 
completely cut out by 
pressing a button). 





2BR Ram Type 2BHT — 3BHT Automatic 
Radial Drill Tape Controlled 
¥%” and 14” Capacity 


1C Manual 2B Manual 2BF Flange Mounted 2BH Automatic 3BH Automatic 
Power Index Power Index Power index Hydraulic Hydraulic 


%” Capacity %” Capacity %” Capacity %” Capacity 1%” Capacity %” Capacity 


CIRCLE 184 READER SERVICE CARD 








Sixty-one per cent average time savings on five parts ranging 
from 8640 steel to fiber board, using only simple holding vises 
instead of expensive fixtures to hold close tolerances, is easily 
accomplished on a Burgmaster Electropoint Six-spindle Turret 
Drill. The elimination of expensive fixtures greatly reduces the 
cost per part because many of these parts are produced on a 
one-time basis. 

The 3” diameter 8640 steel coupling pin formerly machined 
on a vertical drill press in four minutes is now automatically 
machined in 2.6 minutes. Tolerances of +.001” are held and 
the operator has time during the cycle to burr the parts in four 
places on a bench drill. 

And there are additional advantages: 

1. The Automatic Cycle reduces fatigue—and produces con- 

sistent accuracy with no scrap loss. 


tN 


. Tools run at most efficient preselected speeds and feeds— 

greatly extends tool life—holds tool cost per piece to a 

minimum. 

Quick set-up permits economical machining of small lots 
—and provides maximum flexibility and versatility. 

. Greatly reduces the number and types of machine tools 
required to handle a given production. 

5. Shortens lead time to put new prints into production — 

quickly and at minimum expense. 

The Burgmaster Electropoint Control System can be applied 
to either the Model 2BHT—6 spindle or 3BHT—8 spindle 
Turret Drills, which are machines that are ideally suited for 
automatic tape control. The standard hydraulic Burgmaster 
controls are maintained, including pre-selective spindle speeds, 
infinitely variable pre-selective feeds, selective rapid approach 
and return, skip indexing, precision depth control, oad daai 
manual controls for set-up. The Electropoint System automati- 
cally controls all machine functions, selects spindles in any 
sequence, automatically positions the table simultaneously on 
two axes, and clamps it in position while machining operations 
are being performed. All operations are carried out at their 
most efficient rate for high finish, precision, speed, and longest 
tool life. 

Check into Burgmaster Electropoint Tape Controlled Turret 
Drilling, Tapping, and Boring Machines for your work. They 

can save you money from prototype to mass production work. 
There is a Burg direct representative or dealer near you. Call 
him—there is no obligation. 


7) 


_ 


Write for Bulletin describing Burgmaster 6 
and 8 spindle Electropoint Tape Controlled 
Turret Drilling, Tapping and Boring Machines. 
Describes how to program a part, make a 
punched tape, and put the job on the machine 
for automatic production. A thirty-minute Ftentartanir ttt 
16mm sound film showing all Burgmaster 29 PPP aR RONG MC 
Turret Drills in operation is available from @) 
any office without charge. 8) 












BURG TOOL: 


INC. 
15001 South Figueroa Street, Gardena, California 
Tel. FAculty 1-3510, TWX —Compton, California 6011 


MANUFACTURING COMPANY, 







$35 Vise Substituted for +400 Fixture 


at Jeffrey Manufacturing Co., Columbus, Ohio 


~ Six-Spindle Turret Drill 


with Automatic Numerically Controlled —_ Table 


JOB FACTS 


PART I: Coupling Pin 3” diameter 

Material: 8640 Cold Finished. 

Operations: Drill 1/.” thru, 234” dia. 
%," in from each end. Burr 4 places 
on bench drill during automatic 
drilling cycle. 

Former Method: Vertical drill press. 

Former Time: 4 minutes. 

Present Method: Burgmaster 2BHT 
Electropoint Automatic Turret Drill. 

Present Time: 2.6 minutes. 

Savings: 35% —$35 clamps instead 
of $400 fixture 









Fix 





















PART Il: Arc Shield %,"°x27/, "x67," 

Material: Asbestos Board. 

Operations: Dril! 4 holes. 

Former Time: 1.2 minutes on drill 
press. 

Present Time: .23 minutes on 
Burgmaster 2BHT. 

Savings: .97 minutes each or 80%. 


















PART Ili: Arc Shield Support 
¥e°x1 /g"X37%5" 
Material: Dilicto Grade NC 
Operations: Drill 5 holes, counterbore 
2 holes, tap 3 holes. 
Former Time: 4.8 minutes on 
drill press. 
Present Time: 2.5 minutes on 
Burgmaster 2BHT 
Savings: 2.3 minutes each or 50%. 
























PART IV: Panel 34°°x24,""*454” 

Material: Vulcoid. 

Operations: Drill 7 holes, 3 different 
diameters. 

Former Time: 5.5 minutes on 
drill press. 

Present Time: 1.3 minutes on 
Burgmaster 2BHT. 

Savings: 4.2 minutes each or 76%. 

















PART V: Base for Fuse 14"x4’’x7” 

Material: Fiber Board. 

Operations: Drill 20 holes, 
countersink 8 holes. 

Former Time: 7.2 minutes on 
drill press. 

Present Time: 2.8 minutes on 
Burgmaster 2BHT. 

Savings: 4.4 minutes each or 64%. 




























CIRCLE 185 READER SERVICE CARD 


BURGMASTER DIRECT SALES OFFICES: 
NEW JERSEY: BURGMASTER EASTERN SALES DIV., 86 N. Maple, 
Ridgewood, N.J., Ph. Gi. 4-3002, TWX—Ridgewood, N.J. 724 
CHICAGO: BURGMASTER MACHINERY, INC., 5329 Lincoin, Chicago 25, 
Ph. Long Beach 1-1178, TWX—CG 3353 

CLEVELAND: BURGMASTER OHIO SALES DIV., 14706 Detroit Ave., 
Cleveland 7, Ohio, Ph. AC 6-3700 

DETROIT: BURGMASTER MICHIGAN SALES DIV., 13730 W. 8 Mile Rd., 
Detroit 37, Mich., Li. 8-4333 

SAN FRANCISCO BAY AREA: WALT COOPER, 1341 Old Country Rd., 
Belmont, Calif., Tel. LYtell 1-0309 

Plus dealer representatives in other industrial centers. 
































Now-FINISH FLAT 


New Norton 6’ x 18” Surface Grinder 
Ready For Immediate Delivery 


You FINISH FLAT FASTER with the 
new Type S-3 hydraulic which is 
equally efficient for long production 
runs or a wide variety of toolroom 
grinding because of its new cost- 
cutting features. It produces plane 
surfaces smoothly — with automatic 
or manual cross feed and with such 
fast, cool-running action that it saves 
time and money on every job. 

Ask your Norton Representative 
for the whole story. Or write us 
direct for Catalog 2128. And re- 
member: only Norton Company 





offers you such long experience in 
both grinding machines and grind- 
ing wheels to bring the “Touch of 
Gold” that helps you produce more 
at lower cost. NORTON COMPANY, 
Machine Division, Worcester 6, 
Massachusetts. 


To Economize, Modernize with NEW 


(Ronrony 


GRINDERS and LAPPERS 


king better products... 
Profit from these benefits — your peor better 


1. Get Jobs Done Fast and Cool — high table speed, 125 feet per 

minute, maximum. 2. Handle Tall Work Pieces - greater vertical 

capacity, 15”. 3. Get Lasting Accuracy with guide-rail cross slide Abrasives + Grinding Wheels « Grinding Machines 
construction. 4. Control Vertical Feed Accurately and Position EHR. MANNING DIVISION 

Fast with two-speed .0001” increment hand wheel. 5. Benefit from eee ) — See 
Better Sighting and Loading due to contoured splash guards. ‘. ? 

6. True Forms, Even on Worn Wheels because of recessed wheel in Canada: JH. Ryder Machinery Co., Lid Toronto 5 


spindle housing. 
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_FASTER.... 


These and many other new features make this machine a “must” 
for your surface grinding jobs. 



































Finish flat faster, cut grinding time and increase production, with high table Heat goes off in the chips, due to new, high table speed. This cooler grinding 
speed, 125 feet per minute. permits faster production on heat-sensitive metals. 










































































Handle taller work pieces with high-grind wheel head construction. The ver- Widely spaced, flat ways and guide-rail cross slide design maintain cross 
tical capacity from the table top to the bottom of standard full size 8” feed accuracy, providing lastingly accurate grinding of shoulders or 
diameter grinding wheel is 15” parallel surfaces. 
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MASTERS and PADS 


FOR BETTER PERFORMANCE — BETTER PRODUCTION 











Styue “S$” 


Master COLLETS and Paps 


The Only Master Collet with 
No Work Pressure On The Screw 


Available For: Cleveland-Cone 
Greenlee—Gridley and Acme-Gridley 
National Acme—New Britain 
Warner & Swasey 


Styie “B” 


Master Feep FINGERS and Paps 
Ne Screws — No Pins 
Available For: Brown & Sharpe 

Cleveland—Cone—Davenport—Greenlee 

Gridley and Acme-Gridley—National Acme 

New Britain—Warner & Swasey 


Elmira, Boston, Atlanta, New York, Hartford, Philadelphia, Rochester, N. Y., Dayton, Detroit, Minneapolis, Chicago, 
St. Louis, Oakland, Los Angeles, Toronto, Montreal 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 


20 CIRCLE 188 READER SERVICE CARD American Machinist * October 20, 1958 








Gardner WIRE-LOKT® discs 


Get the right abrasive 

for your flat surface S42 
grinding with the 

Gardner Service Plan 


Se i, 
iM Posie 
ws NA 
ian Poe Shere 
: tet 
a ay. 


Only Gardner combines abrasive and machine 
experience, because only Gardner makes both! 
And Gardner Abrasives Specialists concentrate = Shey 
on disc grinding. For maximum production, longer 
disc life, investigate the Gardner Service Plan: 


A survey of your grinding 
operations. 


a 


An actual in-service trial of 
Gardner Discs. 





A close check of the results. 


The Gardner Abrasives Spe- 
cialist in your area will call 
at your request. 





abrasive discs 


pe ie oe a ee ee eae me Se 





Here’s how the new No. 4 permitted an improved machining 
method on the “bottom checks”... B-I-F’s older machines had 
hand-operated collet chucks and bar feeds which required a turret 
station for a stock stop. In addition to the stock stop, six additional 
turret faces were required for the tooling, but only five stations 
were open. This meant that a quick change holder had to be placed 
on one turret face. For each part produced, a manual exchange of 
tooling had to be made in this one turret station. This was not only 
a fatiguing operation, but occasionally confused the operator as to 
which tool was in place, resulting in an occasionally scrapped part. 

However, longitudinal feeding accuracy of the No. 4’s hydraulic 
bar feed eliminated the need for a hex turret stock stop and thus 
opened up one more face on the turret—eliminated the hand 


exchange of tooling. 
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At B-I-F INDUSTRIES, INC. 





Providence, Rhode Island 


Modernization with Warner & Swasey 


No. 4 Turret Lathe saves 


— jamie Mi 11111) 


FOUR minutes per piece 


on this “Bottom Check’’ 


In this case, the new machine permitted an improved 
tooling method which combined to reduce first operation 
machining time from 10 to 6 minutes! 


At B-I-F INDUSTRIES a wide variety of jobs are machined in lot sizes 
varying from 50 to 200 pieces—some special runs require only 3 or 4 pieces. 
Materials machined cover an equally broad range—from free-machining brass 
to various grades of stainless, Monel and Hastelloy. 


B-I-F made a 31-week study of the new No. 4 versus their older No. 4's. The 
result showed substantial production increases on all types of machining jobs. 


Machine features helping to effect these production time and cost 
savings include: 
@ Handling ease of the machine —each model Warner & Swasey is indi- 
vidually designed for a specific range of work. 
@ Ease and simplicity of speed preselection and engagement—new all-clutch 
headstock design encourages use of the correct speed for every cut. 
@ Ability of the No. 4 to hold tolerances from .0005 to .001-inch total — 
helped eliminate subsequent finishing operations. 


@ Vibration-free running of constant mesh gear train headstock — sub- 
stantially improved cutter life, permitted 32 to 63 micro-inch surface 


finishes to be easily held. WARNER 
& 


Check today with your Warner & Swasey Field Representative and see how WASEY 
these versatile No. 4 Ram Type Turret Lathes can fit into your production | ete water 
picture — increasing production, boosting profits. smmngaggal 

PRECISION 
ial “ HINERY 
SINCE 1880 


YOU CAN PRODUCE IT BETTER, FASTER, FOR LESS...WITH A WARNER & SWASEY 
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MEET THE NEWEST H-P-Ms . . 


¥ 


@ 5, 10 and 15 Ton Models 
Completely JIC — All Models 
2 Manual — 2 Automatic Systems 


All Controls Completely 
Interchangeable 


Small, Fast, Compact— 
Ideal For Automation 


Heavy Rugged Frames— 
Minimum Deflection 


Long Stroke — Plenty of Daylight 
Positive Ram Guides 


Complete Line Of Standard Accessories 


THE FINEST INDEX TABLE-PRESS 
COMBINATION ON THE MARKET 


The rugged H-P-M Index Table is designed specifically 
for use with the C-Frame hydraulic press. High speed 
and high load capacity effect a definite cost saving 
in the operator's time—no slowing the operation to 
suit the press. Indexing rate is fully adjustable and 
either clockwise or counter-clockwise rotation is 
available. Anti-friction bearings are used throughout— 
no bushing wear or tool misalignment can occur. The 
indexing mechanism is completely interlocked with 
the press ram action so that only one phase of 
operation can occur at any one time. The large 16” 
diameter work circle provides ample tool room as 
well as operator room. Ejector mechanisms or other 
auxiliary tools can be mounted directly to the housing. 
The hollow dial spindle permits the installation of air, 
water, gas. or electric lines through the housing to 
above the dial. Dial and spindle are sealed from the 
indexing mechanism so that liquids may be flooded 
over dial without damage to the indexing drive. 
Feature for feature—compare this H-P-M Index Table 
with any other on the market—it’s the best! 
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PRESS! 


. the new Vouotite H-P-M 


¥ 


CHOICE OF OPERATING CONTROLS 


Manual Vaive 

This is the basic type hydraulic control valve. It 
is a spool-type 4-way valve designed specifical- 
ly for press use. Mounted directly on the cylin- 
der, it can be actuated by either dual levers, 
single lever, foot pedal or electrical control. 


Manual -Servo Valve 


This servo valve is a 4-way, spool type valve 
with an integral feed-back mechanism to effect 


Automatic Valve 

This compound valve is an automatic auto- 
cycling valve for use with manual controls, in- 
corporating pressure reversal, stroke length re- 
versal and inching control. Various manual or 
electrical controls are available for use with 
this valve. 


Automatic Valve with Index Table 


This valve is similar to the AM valve, above, 
with the added feature of provision for driving 


servo operation and a differential circuit which and interlocking the index table. Various 
equalizes ram closing and return speeds. Can manual or electrical controls are available for 
be actuated by either single lever or foot pedal. use with this valve. 


The outstanding features of these new H-P-M C-Presses provide them with versatility not found in 
ordinary hydraulic presses. They are designed as basic automation units. Properly tooled, they 
may be used for special purpose, high speed applications—or, using interchangeable tools, they may 
be readily converted to general purpose jobs. 

Over 80 years of specialized experience and engineering in the field of hydraulics have gone into 
their manufacture. Simplification of control, operation and maintenance has been the determining 
factor in their design. Precision and quality are inherent in their workmanship. 


An H-P-M engineer’s experience in the application of hydraulics can be of real help to you in the 
selection of the proper C-Press for your particular application. He is as near as your telephone. 
Call him today. 


I'm interested—please send complete catalog information on the new 
H-P-M C-Press Line. My primary interest is in— 
C) Manual Presses () Automatic Presses [] Automatic Index 


Table Presses (C) Tonnage [] Have salesman call as soon 


as possible. 


a 


HYDRAULIC PRESS ,.... 
MFG. COMPANY a 


A DIVISION OF KOEHRING COMPANY oy neuen nee emmmmaeaneees 
MOUNT GILEAD, OHIO, U. S. A. 
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True story of a shotgun wedding: 





Due to aproduction miracle performed in their plant, 


a famous manufacturer Of SHOTGUNS (name on request) 


is now completely wedded to 


-BROACHING 


The story begins in a plant where six men, operating six machines, devoted the entire work- 
week to the production of hammers, triggers and catches required for the week’s output 


of shotguns. 


The story ends with one man, operating a Lapointe Double-Ram Vertical Broaching 
Machine, producing all the required parts in less than one day! 


Through Lapointe-Broaching, now all parts are perfect parts, where formerly 25% was 
scrap or had to be reworked! With quality up, and production costs substantially down, the 
manufacturer gained an impressive lead on his competition by his ability to reduce the price 


of the finished product. 


This is a true story, where conversion to Lapointe-Broaching paid off . . . BIG! Perhaps 
something equally important can take place in your plant. A qualified Lapointe Field 


Engineer will gladly discuss some of your machining operations with you — invite him in! 


Send today for Lapointe Bulletin DRV-1 
It describes the machine illustrated here. 


THE LAPOINTE MACHINE TOOL COMPANY 
HUDSON, MASSACHUSETTS + U.S.A. In Englond: Watford, Hertfordshire 
THE WORLD'S OLDEST AND LARGEST MANUFACTURERS OF BROACHING MACHINES AND BROACHES 














60” STROKE HORIZONTAL, ELECTRIC CH CONTINUOUS BROACHING, ELECTRIC SRHE SINGLE RAM HORIZONTAL, ELECTRIC 
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BLANK ; | 


HAMMER formerly required 8 milling oper- 


ctions and 3 burring operations 
Now LAPOINTE-BROACHED ot rote of 2&8O 


ports per hour 
BLANK q ( BROACHED 


TRIGGER formerly required 4 milling oper- 
ations 
Now LAPOINTE-BROACHED ot rote of 28O 
parts per hour 


BLANK | BROACHED 


CATCH formerly required 3 milling oper- 
ations and 3 burring operations 
Now LAPOINTE-BROACHED ot rate of 2OO 
parts per hour 





total 840 


ports per hour 


all Lapointe-Broached on one machine with one operator 




















! 1p 


ee. 


VUE-7 VERTICAL SRVE SINGLE RAM DRVE DOUBLE RAM 
PULL-UP ELECTRIC VERTICAL, ELECTRIC ELECTRIC 
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Intricate shotgun parts are automatically clamped — 
hydraulically — in the fixture of this Lapointe Double 
Ram Vertical Broaching Machine. 


known to be the best in 


BROACHING 
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Completely Machines 
Aluminum 


Typewriter Frames 





















































Established 1898 


THE co. 
Finsl tn Automation 


PARK GROVE STATION « DETROIT 5, MICHIGAN 





























This new Cross pallet-type Transfer-matic 
completely machines aluminum die cast 
power frames for typewriters at a rated 
capacity of 150 per hour. 

One hundred and five broaching, milling, 
drilling, reaming, spotfacing, chamfering 
and tapping operations are performed on 
each part. The delicate castings are pre- 
cisely power clamped in pallet-type, two- 
position work holding fixtures, and trans- 
ported through a loading station and eleven 
machining stations. Each part travels 
through the machine twice. On the first 
trip, the top, bottom and back side are ex- 
posed to the tools. On the second trip, the 
ends are exposed. 

Tolerances for the rail seats are main- 


tained in plane within +0.001, for the 
overall length within +0.003, for the shaft 
holes in line from end to end within 
+0.001, for the hole locations relative to 
milled surfaces within +0.003, and for the 
four broached spring seats in plane within 
+ 0.005. 

A Cross Machine Control Unit with Tool- 
ometers programs tool changes to mini- 
mize down time. Standard Cross Tool Set- 
ting Fixtures are used to pre-set all tools, 
thus eliminating trial cuts and adjustments. 
Other features are complete interchange- 
ability of all standard and special parts for 
easy maintenance, construction to JIC 
Standards, hardened and ground ways and 
automatic lubrication. 








“Hews tn Wachine Toobg- 


New MaM Multi-Spindie 
Two Column Vertical Turners add 


flexibility to standard machining operations 


Here’s a machine tool designed for precision turn- 
ing, boring and facing operations with versatility 
for long and short run production jobs. Features: 


@ spindies will accommodate any type chuck 
including air operated draw bar 


@ automatically-iubricated too! slides 
slide ways of hardened and ground steel with 


tapered gibs for accurate alignment and 

easy adjustment 

hardened adjustabie slide stops 

hydraulic or cam-actuated slide-feed, rapid 
traverse and rapid return 

separate controis for each spindie and slide 
unit to permit their independent operation 

on two-spindie machine 

on four-spindie,two column machine, spindies 
are controlied in pairs, separate controls for 
each pair 

“building block” design for easily-made tooling 
and slide changes to accommodate a wide 
variety of work 

design features accessibility for simple, 
speedy maintenance of spindles, 

motors, hydraulic cylinders and/or cams and 
slides for minimum downtime 





We can show you, in detail, how this new 
adaptable metal-working machine will improve 
your present machining operations. Call your 
nearby Motch & Merryweather representative, 
or write: Motch & Merryweather Machinery 
Company, 1250 E. 222nd St., Cleveland 17, Ohio. 


BUILDERS OF AUTOMATIC PRECISION CUT-OFF, 
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Machine Too! Manufacturing Division 
Cutting Tool Manufacturing Division 
CLEVELAND 


MILLING, DRILLING AND SPECIAL MACHINERY Avey Division, Cincinnati 
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Now the larger pieces which formerly necessitated slower methods 
because of their size can be turned out at lower cost. You can, for the 
first time, apply New Britain standards of productivity to larger 
work with the new New Britain four-, six- and eight-spindle chuckers 
. . new, larger chucking capacities (up to 15 inches), with spindle 
speeds, power and ruggedness to match, and all the exclusive New 
Britain advantages. The New Britain Machine Company, New 
Britain-Gridley Machine Division, New Britain, Connecticut. Automatic Chucking Machine 
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Fn, 


copy more than three times faster on 


New Britain 4-spindle copying lathe 


For the first time... multiple spindle copy turning. Loading station 
and three work stations. Work chucked between centers which 
index together. Template-controlled hydraulic slides perform copy 
turning; cross slides and/or forming arms perform a wide variety 
of additional operations. Two-speed spindles, automatic loading 
and unloading, and automatic chip conveyor optional. The New 
Britain Machine Company, New Britain-Gridley Machine Division, 
New Britain, Connecticut. 


Ty 
“=> 


Model 412/25 Copying Lathe 


























New Britain’s new bar machines permit 


unlimited tooling combinations 


A: independent cross slide for every spindle means more opera- 

tions with simpler tools and attachments. Three size ranges: Model \ 

52 with 144” capacity and model 62 with 1%” or 2%”. Pick-off rex 4 
change gears permit a wide range of spindle speeds, as low as 117 = > ; U i Ve 
r.p.m. (62 series) and as high as 4249 r.p.m. (52 series) for , | & 
maximum production efficiency. Readily accessible tooling area 

and cross slide cams permit faster changeover. The New Britain : iH 
Machine Company, New Britain-Gridley Machine Division, New Ju 
Britain, Connecticut. Automatic Bar Machine 





This is an ideal time to 


have new-machine accuracy 


rebuilt into your New Britains 


by New Britain 


Ruggedness and dependability have been built into 
every New Britain machine ever sold. For a fraction 
of the replacement cost you can have your older New 
Britains restored to new-machine accuracy. Rebuilding 
eliminates the high cost of frequent shutdowns and 
returns the machine to full efficiency, performing every 
operation it was designed to perform. 

At New Britain your machines will be rebuilt with 
the same production facilities that originally built 
them. Established reconditioning procedures, based on 
long experience, will put your rebuilt machines back 
on the line in the shortest possible time. Wherever 
possible, your machine will have the benefits of the 
newest improvements in parts and assemblies. 

With New Britain your rebuilt machines carry a 
new-machine warranty. 

Your New Britain field engineer or sales repre- 
sentative will help you determine the rebuilding pro- 
gram best suited to your needs. Call him, or write or 
phone the factory direct, c/o Service Sales Manager, 
The New Britain Machine Company, New Britain- 
Gridley Machine Division, New Britain, Connecticut. 


<@ CIRCLE 202 READER SERVICE CARD CIRCLE 203 READER SERVICE CARD 





NEW EASE IN ELECTRONIC GAGING 


FROM SHELF THROUGH 
SET-UP IN 
96 SECONDS 


*By Actual Test 


So much in one small package. 
The Electro-Probe gage head, 
Meter-Amplifier, plus accesso- 
ries, all in one compact, light- 
weight carrying case. You can 
use it anywhere. The Electro- 
Probe is completely independ- 
ent of AC power. Gage head 
and cord are unaffected by oil 


Or water in any amount. . 
. = Only one connection to make, 


because the Electro-Probe’s 

transistorized Meter-Amplifier + 
is powered by a self-contained, 
* long-life mercury cell battery. 
Ww it t h e There’s no warm-up, no drift, 
no waiting. Click — it's ON 
and ready to operate. Turn it 


off and on... at will... with 
no loss of accuracy. => 
Q E D E RAL eed sins: Wibe conan 
head critically. Wide range, 


electrical zero adjustment 
brings you quickly to exact 
setting. Master it anywhere 
within its range. Electro- 
Probe gaging pressure is less & 
than 2.5 grams ...so light : 
there's no danger of post or 
arm deflection using ordinary | 
test set or height gage-type & 
fixtures. 





‘ “ar , 7 In less than two minutes the Elec- 

ALL THE ADVANTAGES of electronic precision .. . and with a price tag only tro-Probe is mastered and ready to 

provide precision gaging — in an 

ordinary surface plate application. 

portable ...so easily and quickly set up...so easy to use... removes Knob on gage head reverses gag- 

ing action. Switch to either of two 

many of the restrictions normally associated with test instrument use. magnifications (+.002” range with 

sah nh : : .0OOL” grads and +.001” range 

Write for brochure explaining all facts about the Electro-Probe and ask with .00005” grads). Other mag- 
nifications available also. 


half that of similar fine instruments. The Electro-Probe . . . because it’s so 


to have it demonstrated at your plant. 


FEDERAL PRODUCTS CORP. 9g)2109 Eddy Street, Providence 1, R. I. 


, Ask FEDERAL,ZG,,; 


FOR RECOMMENDATIONS IN MODERN GAGES... . 
Dial Indicating, Air, Electric, or Electronic — for Inspecting, Measuring, Sorting, or Automation Gaging 
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Arm Feeds Motor 


Column 
recommended 


diameters lengths Range 


3” 006-.020 


9” 006-.025 5-hp 
11 5 or 7 *4-hp 
15” . 100 to 1 004-.125* 7%, 10, 15, 20 or 25-hp 
7" 


4A 19” . 36 100 to 1 004-.125* 15 to 40-hp 


26” 8 to 12” 

















5A 22° 36 100 to 1 004-.125* 20 to 40-hpt 





*B. 114, 14 and 18 threads per inch are standard, with various other combinations available. 
Driving motor larger than 40 hp can be used if desired. 


Carlton ...the modern design radial drill 





Only at Carlton can you take your 
choice of 
@ 5 different models of radial drills 


@ Column diameters from 9” to 26’; 
arm lengths from 3-ft. to 12-ft. 

@ 5 different types of speed-feed con- 
trols (3A, 4A and 5A models) 





For the utmost in versatility, you can 
choose the Carlton Programming Sys- 
tem that lets you pre-set speeds and 
feeds for a complete drilling sequence 
of 20 or more operations, 


For production operations involving 
fewer and less complex drilling sequences 
you can select from among three speed- 
feed controls that help make the machine 
more productive: Pre-select, Power 
range Pre-select and Partial Pre-select. 
And in -manual control, Carlton’s sim- 
plified pushbutton control head is the 
most modern in design and easiest to 
operate. 

There’s no compromising at Carlton... 
where you select the radial drill that fits 
your requirements exactly. Write today 


for bulletins describing the sizes you 
need. The Carlton Machine Tool Co., 
Cincinnati 25, Ohio. 

ar On Specialists in radial drills 
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Write today: 








NEW LINE 


STEELWELD 


PRESS BRAKES 


Capacities to 2000 Tons 


® Positive overload protection. 


© Constant power during 
entire stroke. 


© Ram reversible at any point. 


LEVELAND CRANE is proud to present its 
+ completely new series of Steelweld Hydraulic 
Press Brakes for bending mild steel from 10 gauge 
to 2 inches and in lengths to 30 feet. 

Heavily built and of finest quality throughout, 
the machines are of the most advanced design with 
all features found desirable for ease of operation, 
maximum productionand outstanding performance. 


Steelweld hydraulically operated brakes are 
versatile machines capable of handling a wide 
variety of operations. They are ideal for jobbing 
shops, as well as for mass-production work. They 


STECLWELS HY ORAULIC 


eRESS Shakes 





® Stroke quickly adjusted for any length. 


© Fast ram approach and return— 
slow-speed pressing. 


© Operating pressure simply adjusted. 


® Accurate ram level 
automatically maintained. 


* Ram easily tapered. 
® Simple, safe to operate. 


work to close tolerances and have ample speed. 


The new line of hydraulic brakes supplements the 
Steelweld line of mechanical press brakes, which 
Cleveland Crane has been building for more than 
25 years, but does not supplant it. Each type of 
machine has its advantages and careful considera- 
tion must be given to the specific application to 
determine the type and size machine most suitable. 


We urge you to get the facts on these new 
machines that have so much to offer you. Our sales 
engineers will be glad to give you the details. Or 
write for our new catalog below. 





is 9 9 AY a ed 3 -) 


Gears... 
Cutting Oils... 
and How to 
Save Money 





The more gears your equipment can hob before tool 
change, the lower your cost of operation. Sinclair 
Ordnance Cutting Oils have earned the reputation 

for increasing tool life because of their high heat 
dissipation characteristic. Furthermore, a special E. P. 
agent assures the highest quality finish... more 
money saved through fewer rejects. Switch to 
Ordnance, now. Next time management asks how 
you've cut costs, tell them you've changed to Sinclair— 


and show them the results. 


Call your Sinclair Representative 


for further information or write for free 
literature to Sinclair Refining Company, cad 
Technical Service Division, 600 Fifth Avenue, rhs 
New York 20, N. Y. There is no obligation. , id 
t | \s 
+ Oil 
Pieue Ordnance Cutting Oils 
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NGINEER SA 
Heat-Treatment 
Is SO Important 


Investigations of tool failures have 
shown that improper heat-treatment is 
responsible for a large proportion of the 
troubles. Adequate heat-treating equip- 
ment is often unavailable, or the 
equipment is operated improperly 

The importance of proper heat-treat- 
ment is often overlooked because it is 
relatively inexpensive as compared with 
the cost of the steel and the machining 
operations. However, just as the links 
in a chain must be equally strong, the 
heat-treatment operations on tools must 
be given proper consideration. 

Whenever there is any doubt as to the 
idequaey of available equipment or its 
operation, it pays to look for help else- 
where. Commercial heat-treating shops, 
which are located in every section of the 
country, have the equipment, the ability, 
and above all, the experience to handle 
the heat-treatment of tools. 


Die of Lehigh H Stamps Delicate Digits 


oh-« arbon, high- 


The slim, digit-shaped stampings shown Lehigh H is our h 
above are anodes, one of a series from chrome grade of air-hardening tool steel. 
0 to 9, for a numerical indieator tube Outstanding because of its minimum size 
used in an electronic computer. They change during ¢ heat-treatment, it has the 
are made from several different metals. high wear-resistance needed for long-run 
The width of the anode varies with each jobs. Your Bethlehem tool steel distribu- 
digit, and some are as narrow as 0.007 in. tor has it in stock. Give him a eall today. 
Because of the extremely small clear 
ances involved, the die maker, Be Cu p 5 HOLLOW-BAR MINIMIZES 
Mfg. Co., Newark, N. J., decided to use MACHINING COSTS 
progressive dies of a type previously i . : 
used in producing sub-miniature parts. ‘ Yes, you get greater economy in the 
The dies were made from Bethlehem - : shop, and a saving in material as well, 
Lehigh H, supplied by our local tool steel : . when you use Bethlehem Hollow-Bar tool 
distributor, Lindquist Steels, Ine., Eliza- . steel for any part requiring a center hole 
beth, N. J. And beeause of its low distor ? in the steel. We make Hollow-Bar by 
tional characteristics, Lehigh H proved ~ , : high-speed trepanning, which means cor 
to be a wise choice. i ing out hammer-forged or hot-rolled 
— ; _ a : sf bars, then rough-turning them on the out- 
rYPICAL ANALYSIS : ; - side. You can put the steel right to work, 
Carbon 1.55 Chromium 11.56 oe aS Pai because the hole is already there. Two 
. > . grades to choose from: BTR (Bethlehem 
Manganese 0.40 Vanadium 0.90 .? x a Tool Room, oil hardening), and Lehigh 
Molybdenum 0.80 ; H (high carbon, high chrome). 
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How 
Claude Phillips helped 


More than ten years experience as a welding 
specialist gave Claude Phillips a sound basic 
knowledge of metallurgy and grinding meth- 
ods. In the years since World War II, he has 
expanded that knowledge into an expert’s 
familiarity with all types of grinding tech- 
niques. It is this wide yet concentrated 
experience that makes him so outstandingly 
useful to his customers. 


CIRCLE 210 READER SERVICE CARD American Machinist * October 20, 1958 





cut stainless steel 


weld-2o2rinding costs 


There’s nothing delicate about stainless steel 
until you overheat it. Then you’ve got a prob- 
lem... because excessive heat breaks down 
the chemical structure of the metal and 
reduces its resistance to corrosion. 

Nobody is more conscious of this than Plant 
Manager John Luker of Gaston County 
Dyeing Machine Co., Stanley, N. C., and the 
man who helped him solve the problem... 
Claude Phillips of Bay State distributor 
Southern Oxygen Company. 

Knowing the job that Bay State Blue Flash 
R grade wheels had been doing for others, 
Phillips persuaded Luker and Purchasing 


Agent James Stroup to try them. They not 
only cut cool... comfortably below the 670°F 
critical limit of stainless... they gave hima 
higher rate of stock removal than any other 
wheel on the market. As a result, more work 
is produced per payroll dollar and there are 
neither hot spots nor weak spots in Gaston 
County Dyeing machines. 

Like Claude Phillips, your own Bay State 
distributor is an experienced specialist in 
grinding problems. Cost-cutting ideas he 
develops for others may be unexpectedly 
useful to you, too. Why not get in touch with 
him and see what he can do? Better grinding 
at lower cost—that is his business. 


Operator uses 9"x1<" Blue Flash R grade raised hub disc wheel to blend pressure tank of T-316 
stainless. This wheel generates minimum heat yet gives extremely high rate of stock removal. 


=BAY 


Bay State Abrasive Products Co., 


STATE 
ABRASIVES 


Westboro, Massachusetts. 


In Canada; Bay State Abrasive Products Co., (Canada) Ltd., Brantford, Ontario. 


Branch Offices: Bristol, Conn., Chicago, Cleveland, Detroit, Pittsburgh. Distributors: All principal cities. 
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NEW 
WESTINGHOUSE 
RECTIFLOW | 
DRIVE 


SINGLE, COMPACT UNIT PERMITS 
ADJUSTABLE SPEEDS DIRECT 
FROM AC POWER SOURCE 





The new Westinghouse Rectiflow* drive giveg 
performance direct from an a-c power source, 
which was previously obtainable only from a 
constant-voltage d-c motor with field control. 


Completely electrical in a low-maintenance 
integral unit, Rectiflow is available in con- 
stant hp or constant torque, with inherent 
speed regulation no load to full load of 5 to 
10 percent. 


Available in TEFC, forced ventilated and 
dripproof construction, Rectiflow is another 
example of a Westinghouse product, designed 
to give the most production at the lowest cost. 


For complete information about Rectiflow 
drives — and other modern Westinghouse 
components, ask your Westinghouse Sales 
Engineer. Or, write Westinghouse Electric 
Corporation, P.O. Box 868, 3 Gateway Center, 
Pittsburgh 30, Pennsylvania. J-96111 


*Trade-Mark 


The reliable Westinghouse Life-Line® ‘‘A’”’ a-c motor, 
part of Rectiflow, combines Bondar®, Bondite and 
Mylar* insulation for long life. Prelubricated, factory- 
sealed bearings eliminate need for lubrication — keep 
lubricants in, dirt out. 


*DuPont registered trade-mark 


The new Westinghouse Life-Line ‘“‘H’’ d-c motor, 
with revolutionary silicone insulation, gives ten 
times longer insulation life. New compact design 
gives fastest response of any industrial motor. New 
modern housing gives top protection and appearance. 


you CAN BE SURE...iF ITS 


Westinghouse 


WATCH “WESTINGHOUSE UCILLE BALL-DES! ARNAZ SHOWS 


CBS TV MONDAYS 
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THE HEADSTOCK THAT THINKS... 
AND REMEMBERS 


1. 36 speeds—range 14 to 
1750 R.P.M.—ratio 1 to 
125. Standard range low 
enough, high enough and 
with plenty of speeds in 
between to provide reason- 
ably constant surface cut- 
ting speed on most work. 


2. Optional extra-high 

speed range of 25 to 2500 
R.P.M. available for free cutting metals such as alu- 
minum and for ceramic tooling requirements. 


3. Operator works in terms of surface cutting speed. 
Machine automatically figures correct R.P.M. and sets 
up shift. Operator sets two large dials—one for work 
diameter, the other for desired surface speed. 


4. Using the two-dial preselector, up to six or more 
different speed changes may be preset while machine 
is under cut. This saves speed change time when turn- 
ing successive diameters having considerable variation 
or when finish turning immediately follows rough turn- 
ing. The second dial always indicates spindle speed in 
engagement. 

5. Pull of knob gives free spindle in a jiffy. And there 
is a generous 24,” hole through the spindle. 


6. Hydraulic brake and clutch are self-adjusting for 
wear. Being under automatic machine control regard- 
less of load, operator need not supply power for en- 
gagement. 


THE CONTROL CENTER OPERATORS LIKE 


1. Series 62 is controlled by 

a three-position lever at the 

apron. A duplicate lever 

close to the headstock is pro- 

vided for setup purposes. 

With it, work rotation may 

be started or stopped, jog- 

ging or speed change may be 

accomplished. In the SPEED 

CHANGE position the next speed is engaged automati- 
cally when preselection is used. 

2. Shifting (an operation performed many times each 
day) is at finger-touch ease and speed. Hydraulic power 
does the work of clutching, braking, shifting and jogging. 
3. Four-way power rapid traverse is in-built. Both car- 
riage and cross slide traverse may be engaged simulta- 
neously. This saves as much as 50% in tool adjust time. 
4. Positive cam controlled feed frictions. Application is 
such that machine never loses its chip under heavy cuts. 
5. Apron or headstock controlled leadscrew reverse, 
the former a must when much thread chasing is done. 


| soa 
ae 
t ELECTRICALS WHERE 
— 


a 


THEY SHOULD BE 


1. External main drive motor 
mounting and external elec- 
trical control mounting (either NEMA or JIC) for 
quick accessibility. 

2. Motor mounted on hydraulic system sump from 
which position it also supplies power for hydraulic 
pump. 


the Monarch | 
gage for 


How do your lathes measure up? You get what 
you pay for in the purchase of a lathe, as with 
anything else. Greater production, therefore low- 
ered costs, is the major reason for acquiring a 
new machine. That’s what you get in the Mon- 
arch Series 62 Dyna-Shift—the only lathe of 
its general type which can be kept under full 
load during the entire machining cycle. Major 
contributing factors design-wise are more ma- 
chine output per unit of power input, less op- 
erator effort, reduced maintenance and ease of 
supervision. See for yourself why the Series 62 
meets all these requirements as does no other 
lathe on the market. 


Users have found that these features and ad- 
vantages have translated themselves into pro- 
duction increases of 25% or more and tool life 
improvement up to as much as 50%. And that’s 
the pay-off. When you are ready to invest in a 
new lathe, buy the best. It’s the cheapest in the 
long run. 


THE MONARCH MACHINE TOOL COMPANY 
SIDNEY, OHIO 


COMPLETE AUTOMATIC LUBRICATION 


1. Headstock, end gearing and gear box served by sin- 
gle system of the filtered, combination mist-splash type. 
2. Apron lubrication system of the circuited, metered 
and filtered type also provides oil to carriage guide ways 
and cross slide bearings. 


3. Tailstock has its own lubrication system. 


INTERLOCKS FOR SAFETY 


1. When machine is started, the brake engages auto- 
matically, preventing spindle rotation regardless of 
main control lever position. 

2. No speed shift can be made with spindle rotating. 
More than anything else this preserves the original ac- 
curacy of headstock gearing. 

3. Leadscrew and feed rod cannot be engaged simul- 
taneously; neither can feed and power rapid traverse. 
4. Leadscrew reverse cannot be engaged with spindle 
rotating above 340 R.P.M. . 
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series 62 lathe— 
productivity and precision 


PROTECTED GEAR BOX AND END GEARING 


1. Gear box and end gearing totally enclosed. Lubrica- 
tion is kept in, dirt kept out, original accuracy maintained. 


THE BED...A FIRM FOUNDATION 


1. All four bed ways flame hardened 
and precision ground to keep them fac- 
tory-fresh for years to come. 

2. Generous size chip pans are designed 
for easy chip removal at front or rear. 
3. Longer machines equipped with trav- 
eling rod supports which are automati- 
cally picked up and dropped off by apron. 


TAILSTOCK THAT MEANS BUSINESS 


1. Either single speed or two speed range type avail- 
able with dead or anti-friction center spindle. Suffi- 
cient mass and rigidity to support the heaviest of cuts. 
2. Movement along bed manually or by power. This 
combination satisfies all turning conditions. . 














SUPERVISORY PROBLEMS SIMPLIFIED 


1. Ata quick glance, supervisor may check (a) work diam- 
eter setting, (b) SFPM setting and (c) H.P. consumption. 
This makes it possible easily and quickly for him to assure 
full productiveness of machine and operator at all times. 


ADDED EQUIPMENT FOR ADDED PRODUCTION 


1. Additional equipment in vast variety is available for 
the Series 62 line. Consider, by all means, the advantages 
of the “Air-Gage Tracer,” a means by which thousands of 
users have reduced costs substantially. 

2. Ask for descriptive booklet No. 1506 which not only 
describes the basic machine but the commonly used items 
of additional equipment. It includes full specifications. 
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ALLENPOINT will give 
you a bulldog grip at 
no premium in price! 


Allen’s scientific redesign of the cup diameter on set 
screws gives greatly increased resistance to with- 
drawal torque. You can count on Allenpoint Set 
Screws to stay tighter longer, under heavy strain and 
vibrations. This dependable premium performance 
of Allenpoints is yours to use without increasing the 
cost of manufacturing your products. 


Uniform Class 3A Threads ALLENPOINT’s performance compared for you 


Allenpoints’ smooth, uniform threads prevent off-lead 150 175 
conditions like Fig. 1. With Allenpoints, you have full, 
even contact between the 4 

engaging flanks of the 

threaded members ( Fig. 2) 

—and a tight friction lock 

over the entire length of ; > 

the Allenpoint Set Screw. ig. Fig. 2 


Strong, clean, deep sockets allow 

full wrenching leverage 
Sockets of Allenpoint Set Screws are 
cold forged to produce a deeper, 
smoother socket. No broach chips to 
interfere with proper seating of the 
key. This “pressur-forming” preserves 
the long steel fibers throughout the 
length of the screw—stronger walls 


allow maximum tightening torque. These actual-size, unretouched photographs show the 


cup pattern made by Allenpoints, serrated points, and 
A.S.A. standard cup point set screws in a 3/4” steel 
One more full thread on ALLENPOINTS! shaft. At each degree of tightening force, Allenpoints 
Allenpoint Set Screws have one make a full circle pattern, penetrating deeper for 


more full thread than serrated greater holding power. 

point set screws. That means - 

more holding power—especially We'll be glad to send you more information and 
important when you're using samples of Allenpoint Set Screws and other Allen 


short lengths. Socket Screw products. 


Stocked and sold by leading industrial distributors everywhere 
Al i En MANUFACTURING COMPANY 
Hartford 1, Connecticut, U.S.A. 
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PNUpge) 7 wale), 
DEMANDS 


RELIABLE 
CONTROLS 






Shown here are a few of those Sheffield control 


units 
so widely used in automated systems. 


important, 


As a long recognized leader in 

air, 
electric and electronic gaging, Sheffield 
is prepared to furnish either: 


® Packaged controls | 
to install and tooling ready 


automation i 
transfer systems ready Pe ps ae 


AIRLECTRIC 


FUNCTIONS and ADVANTAGES VL en 


LECTROLAIR 


A sealed-in control to actuate 
Signals and relays and also to give 
isual size indication. 























@ Determine minute dimensional varia- 
tions, rapidly and with repetitive pre- 
cision 

@ Initiate warning signals 


@ Actuate control mechanisms 


@ Segregate acceptable, oversize and 
undersize parts 









@ Accurately classify parts by sizes 


ee 
@ Accommodate almost limitless range of = = 
tolerances : = 


DIFFERENTIAL 


@ Operate with interchangeable tooling VARIATION 


Are small, compact and easily mounted A gage head for checking taper, A pneumatic gage head for extern 
ram oF bole canter di or interne! dimenei metatet 

sae na converting the result into axis runout—converts the result 
actuating electrical impulse. into an actuating electrical impulse. 


Have unusually long, trouble-free serv- 
ice life 


Are easily interchanged 





For more detailed information, a 
write for Bulletin AU57-12 Le SHEFF Cor, COrnLOK 
The Sheffield Corporation cy D ; 
Division 1 \ aah PA 


Dayton 1, Ohio, U.S.A. anual AQ 7 of Bendix Aviation 
re an 


d measurement for mankind 
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CLEMSON PRECISION LAWN MOWERS hove proved through 


twenty years of experience the best way to build strong, 
durable machines requiring complex precision parts at low 
cost. 


BY DESIGNING FOR ZAMAK ZINC DIE CASTING ALLOYS, 
CLEMSON ACHIEVED: 


.. ACCURACY AND UNIFORMITY OF PARTS 
. . LOWER ASSEMBLY COSTS 
... ELIMINATION OF EXTRA PARTS 
. A SMOOTH OPERATING, PROPERLY BUILT MACHINE 
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eee Precision Production News 


COST-CUTTING IDEAS FROM EX-CELL-O CORPORATION — DEVOTED TO MINIMIZING COST OF PRODUCTION 


Exacting limits are held by 
Ex-Cell-O Precision Spindles 
boring pinion bearings and 
cross hole in this automotive 
differential carrier. Pre-loaded 
ball bearing construction of 
Ex-Cell-O Spindles plus sealed 
lubrication insure long life and 
low maintenance. 


te 


hor sor , Do More Jobs— 
/ a 
w 
r 


. 


at More Accurately 
a 


* ie 


ry A fered. Standard Ex-Cell-O Precision 
mo _ SNE Boring and Grinding Spindles cut 


Internal grinder uses belt-driven spindle to grind ts j — d : 
10” L.D. to closest tolerances. Belt-driven Ex-Cell-O costs in precision pro uction 


Precision Spindles are available in a full range 

of speeds up to 25,000 rpm. Installed as original equipment or as replacement 
components, standard Ex-Cell-O Precision Spindles put 
job-engineered efficiency into every job—surface grind- 
ing, |.D. grinding, precision boring and other applications. 


Whatever the type—belt driven, air driven or motor- 
ized, designed for standard current or high frequency 
applications—Ex-Cell-O Spindles have earned an en- 
viable reputation throughout the world for precision 
and versatility, for long-lasting operation, and for pro- 
duction savings. 


Pre-loaded ball bearing construction, absence of vibra- 
tion and chatter and low maintenance make Ex-Cell-O 
Spindles first choice for close-tolerance, fine-finish work. 
Spindles also are available with heavy duty bearings 
Two Ex-Cell-O Precision Spindles are used in this for roughing and semifinishing operations. 


Bor-Drilling setup to drill jet engine blades with : ' 
extreme accuracy. Ex-Cell-O Spindles hold critical Your local Ex-Cell-O Representative can give you all 


limits in either ferrous or non-ferrous metals. the details, or write direct. 





3 MORE COST-CUTTING IDEAS & 








Multiple spindle arrange- 
ment used on this progres- 
sive transfer-type machine 
tool is typical of special- 
purpose machines utilizing 
Ex-Cell-O Power Units for 
automatic cycling. 


OWER 


for 


Changing Production Needs 


EX-CELL-O QUILL-TYPE HYDRAULIC POWER UNITS CAN BE USED OVER AND 
OVER AGAIN, PUTTING POWER WHERE YOU NEED IT, WHEN YOU NEED IT 


Ex-Cell-O Hydraulic Power Units lower manufac- 
turing costs even on short and medium runs by 
performing a variety of jobs—adapting quickly 
to your changing production requirements. 

Used to actuate single tools or multiple spindle 
heads for drilling, counterboring, facing, reaming 
and other operations, they are designed as a 
compact ‘power package” to permit close center 
distances when used in-line or when rearranged 


and positioned radially around a fixture. 

Suited to many applications, including special 
machines with automatic cycling, Ex-Cell-O Power 
Units are self-lubricated, easily installed, and 
they're built with famous Ex-Cell-O precision for 
trouble-free, long-lasting service. 

Call your local Ex-Cell-O Representative or 
write Ex-Cell-O, Detroit, for details on the full line 
of Hydraulic Power Units. 




















This is cost-cutting— 
with CTW Carbide Broaches 


Continental Broaches increase output and reduce 
downtime in automobile engine block production 





Greater production with less downtime are just two of the 
important reasons why a large automobile manufacturer uses 
Continental tooling for broaching of pan rail, half bores, bearing 
locks and parting faces of V-8 engine blocks. 


Removing a maximum 6" stock in a single pass, this five-section, 
combination half-round and face broach uses carbide-tipped 
tool bits and broach inserts to semifinish and finish 20,000 to 
22,000 cast-iron blocks between tool resharpening. 


This automotive operation proves again why the production 
savings made possible by Continental tooling makes the ‘‘best 
cost less" than ordinary broaches. 





JANN, 





CONTINENTAL TOOL WORKS division of EX-CELL-O CORPORATION 





Make the scrap-pile test! 


Start using Ex-Cell-O Drill Jig Bushings today—then watch how worn-out 
bushings disappear from your scrap-pile! 


The reason is simple: Ex-Cell-O Drill Jig Bushings last longer because they're 
made better! 

The answer lies in the chrome-alloy bearing steel used in Ex-Cell-O Bushings; 
in up-to-date automatic heat treating methods; in hole hardness quality- 
controlled to uniform 62-64 Rockwell ‘'C”; and in Ex-Cell-O’s own high standards 
for precision-ground finish inside, outside and under the head for perfect seating. 

All this—plus immediate delivery to your plant from the large Drill Jig Bushing 
inventories Ex-Cell-O maintains at key points throughout the country. 

You get fast service on special sizes, too, because Ex-Cell-O stocks many 
semifinished bushings in addition to the more than 10,000 standard sizes always 
on hand. 

For “same-day” shipment, order from Ex-Cell-O Corporation at Detroit, 
New York, Cincinnati, Downey, Calif., or London, Canada. Call your local 
Ex-Cell-O Representative or write direct for an Ex-Cell-O Drill Jig Bushing 
catalog today. 


MANUFACTURERS OF PRECISION MACHINE 
TOOLS @ GRINDING AND BORING SPINDLES 
CUTTING TOOLS e TORQUE ACTUATORS 
RAILROAD PINS AND BUSHINGS @ DRILL JIG 


CORPORATION BUSHINGS © AIRCRAFT AND MISCELLANEOUS 
DETROIT 32, MICHIGAN PRODUCTION PARTS @ DAIRY EQUIPMENT 





Better machining starts with 
Alcoa Screw Machine Stock 


Here’s fast, precise 
deep drilling with 
ALCOA ALUMINUM 
aided, LOK 


\ 
\ 


Ve 


< 
\e\"} 


| 


.024 in. 


Zz Wall thickness only 


calls for accuracy 


This fitting has a deep-drilled .125 in. dia. hole— 
approximately 7 diameters of the drill in depth. 
Now look at the drawing. Notice the concentricity 
tolerance on the hole with a wall thickness of only 
.024 in. (difference between base of V-groove and 
hole diameter)—no place for a drill to wander. 

If you're handed a job like this, ask for ALCOA" 
Aluminum 2011-T8 (artificially aged 2011-T3), 
best for deep drilling where the ratio of length to 
diameter of the hole is 5:1 or more. With 2011- 
T8, you'll get accurate concentricity while main- 
taining fast feeds and speeds (see layout). 

Speed and accuracy are only part of the story. 
ALCOA Aluminum retains the surface finishes pro- 
duced by machining—cut-off finish is superior. 
You can polish, buff, brush or burnish aluminum 

and parts don’t deteriorate in storage. Alumi- 
num’s light weight means easier handling, faster 
stock-up time. 

For more about better machining 
Screw Machine Stock— 

@ Meet Tom Conroy, Atcoa’s field consultant. 
He'll be glad to demonstrate aluminum’s ad- 
vantages. See coupon. 

e Ask for immediate stock delivery by calling 
your nearest ALCOA sales office or distributor. 


with ALCOA 


Look for this label. . . 
it's your guide 


ALCOA FF. 





| Pc. No.V-1S-7/29-/ 


REFER TO ye 
customer's FRINTNO 6000 “Vv. 





SAME 4s Pe No 
SiMIL AR T Pc. No 





SHARP CORNERS 
NCENTRIC WIT 


ATOR READING 


NOTE -ABSOLUTELY NO 
DIA. 172° MUST BE 


WITHIN OOS” TOTAL 


SMT STEP AT THIS POINT 
OBJECTIONABLE 


BREAK CORNER 











MULTIPLE SPINDLE LAYOUT 


Order No 
Material Grade 2011-T8 





“T Pc. No V15-1129-1 


Mod. B 





Mach. No 





Fingers "Ag Hex Material Size "As Hex 





Gears 42-21 


Ratio On Off 


Spindle e RPM 3000 





nd of Th reading Spindle 





Threading Rev Total Useable Rev. Pc. 108 








Surface Speed 397 





Ft Per Min. Index Time ?/, Sec 





> Per Pc 28 Se Feed Gears, Idler 50-60-80 





teinatuhensee OF OPERATIONS 
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HOND 





—E ~- 


a. 7 

Rise Feed | on T Holders | Special 
l 
| 

} 


Lev 





296 9 027 8 15-1131 1} 
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#20 Box Tool 





Pick-up in Above Tool 


T 7 





15-1129-1 | Cir 
# 20 Floating 





(Carboloy )| 





ea” Dia. Twist 


15-1129-1 in Above Holder 
~ T T 
— + 4 
15-1131 1} Cir | 
T 
#30 Twist | 
i 

















#20 Floating 





15-1129-1 in Above Holder 
T T 








#30 Twist] #20 Floating 
= i 


1S-1131-1] Cir ] 


i 





——+— 
0031 | 








Spe Chait” 


(*ar.coa ALUMINUM 
Send for Alcoa's Speed Chart, a = 
handy slip-stick calculator for 
every screw machine operator— 
and Alcoa Aluminum in Automatic 
Screw Machines, valuable pro- 
cedures manual written for pro- 
duction men. 





Aluminum Company of America 
868-K Alcoa Building, Pittsburgh 19, Pa. 
Yes, I'd like to— 

hear from Tom Conroy 

have a copy of your book and a Speed Chart 





to the best 


in aluminum value 


ALCOA THEATRE 


Fine Entertainment 


AS 
Si 
ALTERNATE MONDAY EVENINGS 
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ALUAAINU AA 


ALUMINUM COMPANY OF AMERICA 


Name 

Position 

Company 

Address 

State 


City Zone 
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RECEIVING 


TICKERS. New 


ENTHUSIASTIC ACCEPTANCE 


% Temperature 





and Pressure Compensated 
FLOW CONTROL VALVE 


For years the Machine Tool Industry has been asking 
for a combination Temperature and Pressure Com- 
pensated Flow Control Valve to minimize feed rate 
changes. Now for the first time it is available as a 


production unit at a reasonable price. 


ere ee 


Optimum Tool Life and Better Work Finish: 








i REVERSE FREE FLOW AS 

STANDARD FEATURE 
A standard feature which permits reverse free 
flow (up to 1400 cu. in. per min.) from outlet to 


ANOTHER ‘J* inlet port by-passing control elements. 


, it4-44 3) FOR OPERATING PRESSURES TAMPER-PROOF ADJUSTMENT 


FIRST UP TO 2000 psi Retention of original feed rate is assured because 
a set screw prevents inadvertent throttle move- 


TEMPERATURE COMPENSATED 

Virtually constant feed rates all day long with 
same throttle setting because throttle automa- 
tically compensates for changes in oil temperature. 
The compensator mechanism is simple in design 
and durable. « 

PRESSURE COMPENSATED 

Constant feed rate throughout entire cycle because 
built-in pressure hydrostat automatically compen- 
sates for load changes. 


SINGLE THROTTLE COMPLETE 

RANGE ADJUSTMENT 

Greater flexibility because valve is adjustable 
within entire flow range of 5 to 1000 cubic inches 
per minute. 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 


Machinery Hydraulics Division 
ADMINISTRATIVE and ENGINEERING CENTER 
Department 1410 + Detroit 32, Michigan 


ENGINEERS AND BUILDERS OF 


56 
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oe AGEITIOWAL INFORMATION SEND FOR 1-195040 


ment and a cover over the set screw can be locked 


in place. 
M INTERCHANGEABLE 
This new valve replaces 12 previous models and 


it is interchangeable with all of them, also the 
drain connection is eliminated on the new valve 
to simplify piping. 

GREATER ECONOMY 

No need to stock several valves for wide range 
of flow rates. Drain connection is eliminated, 
piping costs are reduced. 


MAXIMUM RELIABILITY AND ACCURACY 
Design of temperature and pressure control com- 
ponents assures maximum circuit reliability and 
extreme accuracy of feed through a range of 5 to 
1000 cubic inches per minute, 


pons Ss NE ee 4 


ication Engineering Offices: ATLANTA « CHICAGO « CINCINNATI 
CLEVELAND + DETROIT + GRAND RAPIDS * HOUSTON «+ LOS ANGELES 
AREA (El Segundo) *» MINNEAPOLIS + NEW YORK AREA (Springfield, N.J.) 
PHILADELPHIA AREA (Medic) «+ PITTSBURGH AREA (Mt. Lebanon) 
PORTLAND, ORE. + ROCHESTER » ROCKFORD + SAN FRANCISCO AREA 

pee * SEATTLE + ST. LOUIS + TULSA + WORCESTE 

FACTORIES ALSO In AUSTRALIA. quetane. GERMARY & JAPAN 
In CANADA: Viekers-Sperry of Canada, L Teronte, Montreal & Vancouver 


HYDRAULIC EQUIPMENT SINCE 1921 
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IF GRINDING PROBLEMS ARE GIVING YOU A PAIN IN 
THE NECK, SWITCH TO Cincinnati (PD)° WHEELS. For now 
CINCINNATI Grinding Wheels offer POSITIVE DUPLICATION— 
a remarkable achievement in precision manufacturing and quality 
control that can save you money .. . and increase your production. 


And we’re definitely not sticking out our neck when we make these claims, 
because through the CINCINNATI (PD) Manufacturing Process you are 
assured Positive Duplication of the original wheel every time you 
reorder. ““On grade” with a CINCINNATI (PD) WHEEL means all future 
(PD) WHEELS will act and grind exactly alike. 
Yet CINCINNATI (PD) WHEELS are priced no higher than ordinary wheels. So, 
we think you'll agree it’s worth investigating CINCINNATI (PD) WHEELS right away. 


Just contact us and we'll send one of our representatives—men who know 
grinding and grinding machines as well as grinding wheels. Write, wire or telephone 
Sales Manager, Cincinnati Milling Products Division, The Cincinnati 
Milling Machine Co., Cincinnati 9, Ohio. 


Remember—only CincINNATI Grinding Wheels give you . . . 


‘ph 
(PD) 
“— Trade Mark Reg.U.S. Pat. Off. - ,~ ° 
A PRODUCTION-PROVED PRODUCT OF THE CINCINNATI MILLING MACHINE CO. PRE 


Grinding Wheels 
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a message to production-minded engineers 


with <= bau eebbetel 

















don't overlook the advantages of 






circumferential automation K 









* Think of each spindle on an Acme-Gridley multiple-spindle automatic as a work station, 





and you will quickly see that here, too, is automation . . . circumferential automation. 





Here, as in all forms of automation, pre-sequenced operations are performed in succession— 





and without manual attention—to save time and cut costs in many ways. 






Actually, circumferential automation goes all other forms one step better; 


rather than requiring a line of machines and transfer arrangements, Acme-Gridley’s speedy, 





compact spindle arrangement saves floor space, machine investment and man hours. 





Admittedly, multiple spindle operation is not the answer to all machining problems. 





Today however, production men are taking a closer look to be sure they are missing no bets. 





They cannot afford to be wrong tomorrow. 







Is there a place for circumferential automation in your operation? 


Let us help you find out. 






National Acme 


THE NATIONAL ACME COMPANY, 171 E. 131ST ST., CLEVELAND 8, OHIO @ Soles Offices: Newark 2,N. J., Chicago 6, Iil., Detroit 27, Mich. 







builders of the world’s most complete line of 






multiple-spindle, bar and chucking automatics 
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No Job too big or too tough... 
for MARVEL “Giant Hack Saws 


These giant MARVEL Hydraulic Hack Saws (No. 
18, Capacity 18” x 18”; and No. 24, Capacity 
24” x 24”) were basically designed for rapid and 
economical cut-off of BIG WORK. They are not 
merely “conventional” designs “stretched” to big 
capacity. They are truly designed and built with the 
ruggedness and rigidity necessary to withstand the 
rough treatment of sawing big work, even though 
the work is in the “toughest of the tough” alloys. 

They are reliably fulfilling the cut-off requirements 
in innumerable steel mills, forge shops, structural 
shops, warehouses, and machine shops, with assured 
low tool cost and minimum kerf loss of steel. 


Write for 
Catalog 


In addition to cutting-off, they are reducing costs 
by eliminating further machining operations. Heat 
treated die blocks are being reclaimed for re-sinking 
by sawing off the worn face; columns, beams, pipe, 
and tubing are being sawed to finished, square ends, 
eliminating milling; angular sawing is done conven- 
iently by swinging the upper structure on the base, 
to any angle up to 45 degrees—without moving the 
work. 

Contemplating the modern trend toward ever 
tougher steels and larger sizes, these are the logical 
sawing machines to buy, not only for today’s need 
but for tomorrow’s as well. ‘ 


ARMSTRONG-BLUM MFG. CO. 5700 Wes: Bloomingdale Avenue ¢ Chicago 39, U.S.A. 
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complete! 


is the shortest distance 
to top production 


The shorter the distance the less the cost. Butterfield cutters and end 
mills — high speed steel and carbide — save time, help you improve 
product quality and cut production costs. 

There are Butterfield warehouses in Chicago, Cleveland, Detroit, Fort 
Worth, Los Angeles, New York, San Francisco. 

See your Butterfield Distributor for precision-made drills, reamers, 
taps, dies, counterbores, cutters, end mills, hobs and carbide tools. 


BUTTERFI 


... the cutting tools that make the most of your product 
BUTTERFIELD DIVISION, UNION TWIST DRILL COMPANY, DERBY LINE, VERMONT 
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large oven 


forge 


CeCe eC eee E eee EEE EEEE 


brazing 


eeeeeeeeeeeeeeeeeeeed 


stainless steel 


— 
~ 


L 


small oven 


balco® atmosphere 


sintering 


eeeeeeeeeeeeeeeeeeeag 


rivet heater 





laboratory 


allcase® atmosphere 


MRX® atmosphere 
generator 


horizontal 
convection 
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circular pot 


Peseeeeeeeeeeoeeeeeeee 





horizontal muffle 


Peseeeeeeeeeeeeeeeeee 


MDX® atmosphere 
generator 


Peeeeeeeeeeeeeeeeeee 


vertical 
convection 


Peseseeeesessesessess 


rectangular pot 


Peeeeeeeeeeeeeeeeeeee 





vertical muffle 


Peeeeeeeeeeeeeeeeeeee 


MAX® atmosphere 
generator 


direct air heaters 
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See new Autocarb® Systems 
at the Metal Show, Booth 321 


widest selection 

The Surface line of Standard Rated equipment 

offers a broad range of types and sizes to choose 

SECS ESESSEP SESE SEES ESET EEE EEE from. Exactly what - needed can be selected. 

i” Standard furnaces can be modified to meet the 
demands of unusual applications. 





known production rates 
Rated production makes it easy to determine 
the quantity of finished product which a Surface 
tilting metal melting | stationary unit will produce in any given period of time. 
metal melting 
known operating costs 
Tabulated figures and performance curves on 
all units clearly indicate in advance the operat- 
ing cost per pound of finished product. 


SHHHSHSHSESHHHHEH ESOP SHEESH EH ESE SESEEEE 





quick delivery 
. Surface standardization permits stocking the 
same parts for many different furnaces. This 
soft metal melting | aluminum cuts engineering and procurement time. Surface 
ae also offers 80 types and 800 sizes of industrial 
burners—the same as used on Standard Rated 
furnaces—for application to your existing fur- 
naces or other requirements. 
Write for Bulletin SC-175. 


Surface Combustion Corporation 


rE ee eee ee 


5S Di Street, Toledc 1, O 


Surface l 





continuous continuous 
snap hearth link belt 





paspsasceseuenencceqpesesensssesncsoanese 


Ayn 7 ace 


indirect air heaters | continuous 
brazing 





wherever heat is used in indlusbry 
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GUARANTEED ACCURACY 


with standard-type precision 
hobbing machines 


BARBER- 
fete) BU 7.y, | 
Tale iisl 1-1 8-4 
ia Tete lastest ale! 
feat Cetalial 
ifoTolital- mm-lale| 
rola) ol-ia-hifela) 


of blanks 


64 CIRCLE 232 READER SERVICE CARD American Machinist + October 20, 1958 





The Kearney and Trecker Corporation have designed a servo-control 
mechanism for controlling an airframe section profile and contour 
milling machine. The extreme accuracy required for the transfer of mo- 
tion in this mechanism demanded a whole new approach to the produc- 


tion of gears at Kearney and Trecker. 


Barber-Colman Engineers were consulted for their suggestions to assure 
gear accuracy for this program. They recommended a standard-type No. 
6-10 Precision Hobbing Machine and designed special tooling for each 
of the eight gears in the mechanism. They also specified the preparation 


of the blanks for hobbing. 


This machine is guaranteed to cut a 4" diameter spur gear within .0002” 
adjacent and .0004” non-adjacent spacing error checked on an optical 
dividing head. The blanks are ground on the diameter and sides, holding 
the diameter, parallelism and radial and axial runout within .0001”. 
Two holes are provided for driving the gear during hobbing. 


These photographs show one of the gears in the train and the special 
tooling designed for it. The blanks are located between centers and are 
driven by a diamond-shaped pin in the backing plate. For hobbing this 
48 D.P., 115 tooth gear, a feed of .010" is used, and the hob speed is 183 
R.P.M. The material is stress-proof steel R.C. 27. Barber-Colman Class 
AA taper-bore hobs are used and resharpened to original hob accuracy 
on a Barber-Colman No. 6-5 Hob Sharpening Machine. 


With this equipment and recommended procedure, all gears in the train 
are hobbed well within Precision Class 2 AGMA tolerances. The success 
of this program is indicated by the results obtained on the example 
shown. Inspection shows these gears are consistently within .0002" 
tooth-to-tooth and .0004" total composite error. 


Accuracy of this degree is not unusual with Barber-Colman machines 
and hobs. This case shows the results which can be obtained by working 
closely with, and following the recommendations of, experienced hob- 
bing technicians. When you have applications requiring accurate gears, 
consult Barber-Colman hobbing experts for their recommendations. 


BARBER-COLMAN COMPANY 
BARBER 


6110 ROCK STREETe ROCKFORD, ILLINOIS 


COLMAN 


Hobs + Cutters » Reamers « Hobbing Machines « Hob Sharpening Machines 
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6 PLA-CHEK GAGE 
1S ACCURATE to .00005” 





PLA-CHEK 


For checking smaller jobs, gages, tools 
and dies, this portable 6” Cadillac PLA- 
CHEK Gage is accurate to .00005”. It 
can easily be checked in and out of your 
tool crib to be used on the surface plate 
or at the machine. It is completely self- 
contained and extremely simple in oper- 
ation. Speeds inspections from minutes 
to seconds. 


Capacity of the 6” PLA-CHEK model can 
be increased by the addition of a 6” riser 
without affecting accuracy or sacrificing 


MAIL THIS COUPON FOR COMPLETE DATA ee ee ee See ee 
complete details! 


CADILLAC GAGE COMPANY | 
P.O. BOX 3806, DETROIT 5, MICHIGAN 

Without obligation please rush complete information on the Cadillac 
PLA-CHEK Gage line to: 


Name - 


as GAGE COMPANY 
I 
I 











Address 
P.0. BOX 3806 + DETROIT 5, MICH. 


City Zone__ State wie 
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Barber-Colman’s new 36-speed lathe 


gives you the three things you need 





to profit from throwaway tooling! 


“| 


Throwaway tooling suddenly 
makes modern lathes a finan- 
cially attractive investment. 
High spindle speeds are im- 
portant, but so are rigidity, 
ease of operation, and preci- 
sion. With expendable cutting 
tools and the right machine, 
higher speeds can add new 


dollars to today's low profits. 





The biggest victory for carbides in 
20 years is throwaway insert tooling! 


And now is the time to invest in a 
new Barber-Colman 36-speed lathe 

. which combines precision, high 
speed, and ease of operation . . . to 
take advantage of the new savings 
made possible by these expendable 
cutting tools. 


Speeds up to 2000 rpm are available 
for faster cutting — not at yester- 
day’s rates calculated to prolong 
tool life—but at today’s and to- 
morrow’s rates designed to give 
economical tool life. You might 
spend more for carbide, but other 
savings make a big difference in the 
value added to the piecepart. 


Rigidity where you need it 


Negative-rake throwaways require 


Heavy-duty apron provides maximum rigidity 


and ease of operation. Carriage rides on 
front V-way, front flat-way and rear flat-way. 


power and rigidity. And here’s 
where many old machines fail. 
Barber-Colman’s carriage, cross 
slide, tailstock, and spindle are 
designed for heavy-duty, accurate 
work. Look at the depth of the 
apron which takes the thrust load 
from the tool. The carriage has a 
wide 30” span over the ways and 
guides on the front V-way right 
under the compound. The tailstock 
weighs over 400 lb, and two heavy 
clamps hold it rigidly even when 
cutting workpieces of maximum size. 


Controls for busy operators 


But, why use indexable, quick- 
change tools on lathes which waste 
hours per day because they’re diffi- 
cult to set up and operate? All 
controls on the “Barber-Colman” 
are human engineered to save time 


Heavy-duty tailstock weighs over 400 Ib, yet 
can be positioned quickly and easily with one 
hand due to special antifriction mounting. 
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on high-production or short-run 
jobs. Only two dial-type, quick- 
reset handwheels mechanically actu- 
ate all 36 speed changes. The drive 
clutch can be operated from the 
apron or headstock. Engagement 
and direction of longitudinal-feed 
and cross-feed actuation are con- 
trolled from the apron, which also 
provides a thread-chasing dial and 
handle for engaging the half nuts. 


No vibration from spindle 
Speed, rigidity, and ease of opera- 
tion are only part of what’s needed 
for tomorrow’s faster machining. 
Precision is a “must’”— that’s why 
Barber-Colman provides a balanced, 
accurately ground spindle supported 
at both ends and in the middle by 
three sets of precision tapered roller 
bearings. An automatic spindle 
bearing adapter gives a constant pre- 
load at all spindle speeds. You can 
do better work with precision inserts 
because there is no spindle vibration 
— use your lathe for both toolroom 
and production turning. 


See a demonstration 


Before you buy a new lathe, see this 
one operate! Your Barber-Colman 
representative or dealer can arrange 
a demonstration either in his show- 
room or in Rockford. 


Write for more information 


New 16-page catalog will show you 
how the new Barber-Colman 36- 
speed lathe can pay for itself quickly 
as a replacement for an old lathe. It 
describes and illustrates the full line 
of threading features you . 
want for toolroom and ~~ 

shop work. Write for a | As 
copy today. ee 


Barber-Coliman Company 
101Loomis Street, Rockford, Illinois 


Don’t expect a day’s work for 
a day’s pay on yesterday’s 
machine tools 


BARBER 
COLMAN 
® 


PRECISION LATHES 
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For two, three or four spindle drilling you can 
do it better, faster, at lower cost with U. S. Stand- 
ard Adjustable Heads. At the TOP in productive 
performance—at the BOTTOM in overall cost. 


Designed and built with more reserve stamina 
than you'll ever need . . . antifriction bearings. . . 
high alloy steel spindles and shafts . . . heat 
treated and shaved gears . . . more than ample 
spindle bearing . . . parts run in light lubricant 
(oil-mist available for speeds around 4000rpm). 


Write for catalog AD-57, showing the complete 
line of Standard and Universal Joint Adjustable 
U. S. Drill Heads. 
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LOTS OF 


~~ HOLES... 


 — FAST? 


Standard 
Adjustable 
3-spindle head, 
all spindles 
adjustable. 











fom 
ig 
| 


Five styles of Standard Adjustable Heads include: 


Two-spindle, 1 adjustable—9 sizes up to 5.5” max. 
center distance, 14” to 1” drills. 


Three-spindie, 2 adjustable—12 sizes, up to 6.9” 
max center distance, 14” to 134” drills. 


Two-spindle, both adjustable—12 sizes, up to 12.0” 
center distance, 14” to 134” drills. 


Three-spindle, all adjustable—12 sizes, up to 13.4” 
bolt circle, 144” to 134” drills. 


Four-spindle, all adjustable—12 sizes, up to 15.2” 
bolt circle, 44” to 134” drills. 








Adjustable and Fixed Center Multiple Drilling Heads. 
individual Lead Screw Multiple Tapping Heads. 


UNITED STATES DRILL HEAD CoO. 
BURNS STREET « CINCINNATI 4, OHIO 
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added to Niagara’s exclusive front-to-back crankshaft series 


READY FOR YOU 

...a brand new addition to industry’s most advanced line 
of OBI’s! Years ahead of any press within its range, this 
45-ton newcomer is available plain or geared. The front- 
to-back arrangement of its 31/2” crankshaft is, of course, 
a distinguishing mark of Niagara’s famous Series E. 

No other OBI press design has been so widely acclaimed. 

And no wonder ... for no other OBI boasts so many 
unique advantages: 
Full support to wide dies. Greater resistance to off-center 
loading. Accurate alignment of slide with minimized 
tendency to cock. Crankshaft deflection minimized. Sub- 
stantially increased die life. Smoother, safer performance. 
Exposed overhanging gears, flywheel and other mecha- 
nisms eliminated. Less floor space. f 


GET THE FULL STORY on this new 45- 
ton wonder-worker as well as the 4 other 
sizes in the Series E family (up thru 200-ton 
capacities, and 71/2” shaft diameters, stand- 
ard and automated models). Write for il- 
lustrated Bulletin 56. 


NIAGARA MACHINE & TOOL WORKS, BUFFALO 11, N. Y. 





® Rigid crankshaft with close coupled main bearings each side of 
crank pin 
: © Widest spaced OB! gibbing (L to R) in the industry permits wider 
*, oToe Met ailolsMeiilel-MeioMialellelt melt] +) -lelamoM—el¢ toll 1am iilel-Mhicla-Miela toe), 
eel full JIC dimensions. Guiding of slide is closer to point of die 


operation because there is no flange interference with gibbing 
® Longest gibbing in the industry, exclusive multiple “V" type 
elaohdlel + Mell -Mulel tM tillal tal mmee ilellale MMelile Melee iacli-MEl ile lll til Mme) 
iitel-Meielmmela-teli-timell Mihi 
® Fully concealed, yet readily accessible, driving mechanism 
® Enclosed, rigidly supported gearing operates in sealed oil bath 
® Low inertia, pneumatic friction clutch and brake operate directly 
felammadaelal S111¢ hal the slowest rotating shaft 


® Precision, hardened, longer-wearing steel gears 





® Rigid, compact all-steel, box type frame 


col, Jae tile! -Meelelltl itil til Mme lilemm clehs 2-1 amlalaiiilisle Melt dia Me) el tae] ME a1 ii 


5 Re 
oo 


new, unequaled speed 





OBI PRESSES ==: 


DISTRICT OFFICES: Boston @ Buffalo @ Cleveland @ Detroit @ Indianapolis @ New York e Pritedetehis / isnbuer in principal U.S. cities and major foreign countries. 
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A Bath tap is shown in a 


radial drill 


press, being 


used to thread holes in a 
Mack truck banjo axle 
housing, where the carrier 
bolts are fastened to the 


banjo. 


—Unretouched photo 
courtesy of 
Mack Trucks, Inc. 





Another Bath Tap job 
well done for... 


‘% 
k or many years the phrase “built like a Mack 
truck” has been commonly used to express 
strength and dependability. 


This reputation for dependable transportation 
involves a policy of quality control in manufac- 
ture which starts with the selection by Mack of 
the finest working tools . . . such as “ground from 
the solid” Bath taps for threading axle housings. 


Here what tl long-time user of Bat 


“The Mack Allentown factory has used this 
tap process (pictured) for more than 20 years 
with results that show excellent uniformity.” 


JOHN 


TRUCKS 


If you have a threading problem—let us know 
the kind of material, the type of tapping machine 
used, the kind of fixtures and lubrication in- 
volved. With this information, our engineers will 
be glad to help you . . . may be able to bring 
about increased production and more uniform 
results. / 


ft po — 


ATH & CO., Inc. 


22 Mann St., Worcester, Mass. 


CYLINDRICAL AND THREAD GAGES - 
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GROUND THREAD TAPS - INTERNAL MICROMETERS 
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Tools you can Trust 
DISTRIBUTED 


Men you can Trust 


BY 





DIE STEEL 











TRUSTED BY SKILLED CRAFTSMEN 


SWISS . 
earrean Files 


FIRST CHOICE FOR PRECISION WORK! Whenever corners, curves and 
cavities in delicate or intricate dies, tools and patterns require perfect 
finishes, Heller Swiss Pattern Files belong on the job. Painstakingly cut 
from top quality file steel, these precision instruments have sharp- 
edged teeth that stay keen longer. So, they cut costs of better filing. 


MORE THAN 3000 SHAPES, SIZES AND CUTS! Yes, there’s a type of Heller 
Swiss Pattern File for every job. America’s most complete line 
includes needle files and die sinkers’ and silversmiths’ rifflers, 

in handy sets as well as open stock. 


YOUR HELLER DISTRIBUTOR CUTS YOUR COSTS! His broad, local 
inventory gives you the economy of one-cal] buying . .. frees your space 
.. makes the right tools promptly available . SERVICE + STOCKS SAVINGS 


and capital for other uses. 


America’s Oldest File Manufacturer 


HELLER TOOL CO. NEWCOMERSTOWN, OHIO 


Subsidiary of Simonds Saw and Stee! Co 


Branches and Warehouses: Newark * Detroit * Chicago * Shreveport * Los Angeles * Portland, Ore 





"Yes this was a modern shop in 1939— — but...” 
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Why wait for new machine tools? 


Now you can buy them out of increased earnings 


Planning for the future is sound policy. But if you 
still have old-time machines that can’t compete 
with the newer, more efficient equipment, then 
the future is already here! 


Lost profits can’t be replaced. But obsolete 
equipment can—and should be replaced before 
losses mount higher! 


The lack of “normal” cash reserves no longer 
forces you to wait—to put off until some future 
date the savings...and earnings...that can start 
right now. Why not take advantage of Gisholt’s 
Leasing and Extended Payment Plans? Either 
one will enable you, without tying up important 


Gey FF 
gig gq. 


& 


Madison 10, Wisconsin 


capital, to put these more efficient producers to 
work on a “pay-as-they-earn” basis...and give 
you a running start when you need them most. 


More and more forward-looking executives are 
turning to our leasing and extended payment 
plans as the best kind of future planning. 


Ask for this important bulletin 


“What You Should Know About 
Buying and Leasing Machine Tools” 
is an authoritative booklet which 
discusses the facts about deprecia- 
tion, tax angles and details of this 
timely subject. Use the coupon to 
get your free copy. 


Gisholt Machine Company 
1201 E. Washington Ave., Madison 10, Wisconsin 


Without obligation, please send your Bulletin 1173 with details regarding 


leasing and extended payment plans 
Name Title 


Company 


Address 


ASK YOUR GISHOLT REPRESENTATIVE ABOUT FACTORY. - 
REBUILT MACHINES WITH NEW-MACHINE GUARANTEE Zone... State 
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1” 8-CHANNEL COMMUNICATIONS TAPE 4” MYLAR PLASTIC TAPE 


inexpensive, widely used throughout industry, these Least expensive of the generally accepted tape systems, 
tapes may be prepared simply on a Fiexowriter or similar particularly suitable for smaller shops machining parts 
equipment, usually by the Production Engineering Dept. with relatively few holes. Tape can be prepared easily by 
Provides a typewritten record automatically for easy shop personnel. 

checking against pre-planned program. 


1,” 8-CHANNEL COMMUNICATIONS TAPE 4” MYLAR PLASTIC TAPE 
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PUNCHED CARDS 


This system can be integrated with card systems already 
in use by your company. Each job is programmed in a 
“deck’"’ of cards; provides great flexibility, since an 
operation can be added or eliminated simply by making 
a new card or removing an old one. 


for Fosmatic 
JIG BORERS 
and 

JIG GRINDERS 


Any tape or card reader can be used to control 
a Fosmatic Jig Borer or Jig Grinder. And 
because the functions of the standard Fosmatic 
are actuated electrically, numerical control can 
be installed in the field—economically! 

Speeds and feeds are changed by controlling 
electro-magnetic clutches through relay con- 
tacts. Table and saddle position is determined 
by a measuring system actuated by direct read- 
ing dials. For numerical control, these dials are 
driven by a fractional hp motor. 

On a Fosmatic, you can program as many func- 
tions as you wish. Table X and Y positions (to 
0001”), Feeds and Speeds, Spindle start and 
stop, Spindle feed start and stop, Spindle feed 
depth, Spindle head height, Automatic tool 
change. And only Fosmatic gives you a visual 
numerical check of coordinate location plus 
operation sequence number. 

Example of savings made with Fosmatic numer- 
ical control. The illustration (left) shows one 
half of a mold with 900 cavities, each of 
which requires nine operations—a total of 
8100! Time for the entire job was 100.25 hours, 
25% of time consumed previously on a conven- 
tional jig borer 

Write or call today for complete information 
on a numerically controlled jig borer or jig 
grinder to improve your production method. 


Buy a Fosmatic today —add Numerical Control tomorrow 


PUNCHED CARDS 
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Get a Proposal from 


OSDIC 


THE FOSDICK MACHINE TOOL CO 
CINCINNATI 23, OHIO 
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Now’s the time...here’s the place 


The big Norton Sample Processing Department solves your finishing problems 


right abrasive to do the job. 





« 


a — 
ad oe 


with a wide variety of tumbling equipment . . . 


and the 


to find the tumbling abrasive you need 


ALUNDUM* TUMBLEX* “A” 
Abrasive. For general barrel 
finishing. Removes flash, scale, 


ALUNDUM 
Abrasive. 
and fast-cutting for special shaped 


TUMBLEX ‘“T" ALUNDUM 


Bonded, triangular 


TUMBLEX 
Abrasive. Bonded spheres that 
get into creas where other shapes 


oe TUMBLEX “N" Abrasive. Not- 
vral stones, exclusively Norton. 
For high lustre, especially on die 


tool marks and burrs, while form- 
ing radii and finishes to required 


parts. They won't wedge in work 
slots or holes. Four sizes. 


can't reach. Exceptionally dense 
and long lasting. Five sizes. 


castings and soft metal. Rounded 
shape brings up highest lustre. 
Seven sizes. 


micro-inches. Seventeen sizes. 


If you’re still finishing metal parts 
the long, hard way, now’s the ideal 
time to find the fastest, most effective 
barrel finishing equipment, methods 
and abrasives. 

For example, one leading aircraft 
parts manufacturer reports saving 
over $90,000 yearly by shifting from 
hand-finishing to barrel finishing 
with Norton TUMBLEX abrasives. 

There’s one sure way for you, too, 
to get these cost-cutting, product- 
improving “‘Touch of Gold” advan- 
tages. Your metal parts can range 


from tiny needles to hefty forgings... 
may be simple or complicated, hard 
metals or soft . .. may require deburr- 
ing, descaling, better color and closer 
finish. Just send sample parts to our 
Sample Processing Department. 
They'll be returned to you com- 
pletely finished to requirements, with 
a detailed report. Or, next time you’re 
in our area, drop in and learn how 
your finishing can be improved. 
NORTON COMPANY, General Offices, 
Worcester 6, Mass. Plants and dis- 
tributors all around the world. 
*Trade-Morks Reg. U. S. Pat. Off. and Foreign Countries 








WNORTONK 


ABRASIVES 


daking better products... 
to make your products better 


NORTON PRODUCTS 
Abrasives * Grinding Wheels * Grinding Machines 
Refractories 
BEHR-MANNING DIVISION 


Cocted Abrasives + ay ny 
Pressure-Sensitive Tapes 
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vertical hydraulic 
drilling and tapping 


machines 
in 12°-18°- 24’ way widths 





BAKER BROTHERS, INC. TOLEDO 10, OHIO 
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NEW Baker Vertical and Horizontal Drilling and 
Tapping Machines are the most versatile machines 
available today. Fixed and adjustable heads, 

along with other standard components. can be added 
to these standard basic machines. Complete flexibility 
permits accomplishing any production drilling 

or tapping operation. Designed for years of precision 
work with minimum maintenance. reduced stocking 
and low-cost retooling. New catalog just off 

the press . .. send for it and the name of BAKER 


representative nearest you. 


Basic Standard Vertical Machine 


NOW...COMPLETELY INTERCHANGEABLE! 


To Fit 21 Adjustable Spindle Heads | . tee 


f Horizontal 


3 Sizes . . 
27 Fixed Spindle Heads sieidiions 


Vertical 
Machines 3 Types Standard Tables 
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Basic Standard Vertical Machine 
With Fixed Center Head 


Ke 


UNITS, TOO! 


BAKER BROS., INC. 


TOLEDO 10, OHIO 
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AUTOMATIC BAR MACHINE 





DESIGNED FOR FAST SET-UP AND MAXI- 
MUM CONTINUOUS PRODUCTION—Slide 
and attachment cams (above) are quickly 
mounted on sliding shaft, lock securely in 
position. Below: Slides have micrometer ad- 
justment, are readily accessible to simplify 


machine operation. A NEW ADDITION TO THE 
BAKER LINE 


The Baker Automatic Bar Machine over- 
comes traditional limitations in spindle speed 
and parts length. This standard 34"-capacity 
machine permits high-speed machining of 
parts up to 18)4” long without “trick” 
tooling. A dependable, instant-reversing 
transmission allows different spindle speeds 
for six different cutting operations, with 
speeds in any cycle infinitely selectable up to 
7200 RPM. Revolutionary unit construction 


ends obsolescence, slashes maintenance cost 


BAKER BROTHERS, INC. 


TOLEDO 10, OHIO 


and downtime. The Baker Automatic Bar 
Machine is available now to expand 


your production, 
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ine tools 
that encourage 


Good Wold, 








WRENCH 


An ARMSTRONG Wrench feels right—is balanced. It goes over nuts or 
screw heads easily, grips firmly without sloppiness, won’t round corners— 
because openings are carefully machined to correct sizes. It’s safe, strong 
beyond need without clumsy bulk—because of superior design and selected 
steels, heat treated to proper degree of hardness and tensile strength. It’s 
quality finished, ARMALOY (alloy steel) Wrenches in chrome plate with 
heads buffed; HI-TEN (carbon steel) Wrenches in baked-on gray enamel 
with heads ground bright... all plainly marked for size. All are uniformly 
excellent tools manufactured under strict quality control, by modern methods, 
with modern equipment in a modern tool plant . . . 1537 different industrial 
If you don’t know your local sizes and types—single wrenches, or sets in metal cases, boxes or rolls... 


at ae each a quality tool. Armstrong Wrenches are “Fine tools that encourage 
of those in your area. good work.”’ 


ARMSTRONG BROS. TOOL C0. 5215 W. ARMSTRONG AVE. » CHICAGO 46, U.S.A. 
ERE — pS 5 pele 
g es) 
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Acres of roof deck panels made from (iss) Galvanized Steel Sheets 
—the zinc stays on 


Acres of galvanized steel roof and floor panels are made at Fenestra’s West Elizabeth, Pennsylvania, 
plant. These panels find use in schools, office buildings, stores, plants and many other types of buildings. 
Fenestra uses USS Galvanized Steel because the continuously hot dip zinc coating remains unbroken 
through all the fabrication processes; cutting, creasing, cold forming, shearing and welding. The zinc 


stays on to provide the high degree of protection desired. 


You can get the same results using USS Galvanized Steel Sheets. Call our local sales office or write 


United States Steel, 525 William Penn Place, Pittsburgh 30, Pennsylvania. 


Unless otherwise ordered, USS Galvanized Steel Sheets are chemically treated to inhibit the formation 


of white oxide—sometimes called wet storage stain. USS is a registered trademark 


United States Stee! Corporation — Pittsburgh 
Columbia-Geneva Steel — San Francisco 
Tennessee Coal & Iron — Fairfield, Alabama 4 | 
American Steel & Wire — Cleveland United States Stee 
United States Stee! Supply — Stee! Service Centers 
United States Stee! Export Company 








Now -a 










SPEED REDUCER 
FOR MOUNTING 







— 
DETACHABLE MOTOR DESIGN 


permits motor change in minutes 
— avoids downtime for motor repairs. 


IT’S THE NEW OPTIMOUNT 


Ratiomotor for shaft mounting. It’s the 
compact power package you have needed 
to save space without sacrifice of top trans- 
mission efficiency. Single or double re- 
duction helical geared units deliver 87.4 
to 431 output RPM. Get details—find out 
how OpTIMOUNT can solve your drive de- 
sign problems. 












the NEW 
BOSTOW...., : 


OPTIMOUNT 


TRADEMARK 






























HELICAL GEARED 
REDUCTORS * RATIOMOTORS 
AND FLANGED REDUCTORS 







FOR SHAFT-MOUNTING .. . 


OR IN STANDARD BASES FOR ANY FLOOR, 
WALL, OR CEILING MOUNTING POSITION 








OPTIMOUNT delivers maximum 
power, with highest efficiency, 
through precision-finished helical 
gearing made to BosToN Gear qual- 
ity standards. Get details from your 
Distributor. He will demonstrate the 
many features that assure OPTIMUM 
PERFORMANCE. Boston Gear Works, 
60 Hayward St., Quincy 71, Mass. 






















You can meet any drive condi- 
tions with OpTIMOUNT by using 
standard models from stock. 
Standardized, interchangeable 
parts permit easy adaptation to 
different drives. You save time in 
installation and maintenance, 
and reduce plant inventories of 
various types of speed reducers. 







FROM STOCK 










1/6 to 15 H.P. DRIVES 






NEW 
CATALOG OP-1 


lists complete 
OPTIMOUNT data— 









CALL selection charts, 
YOUR application infor- 
mation. 








DISTRIBUTOR 







Remember 
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*Specialist in metals for many years, and salesman 
for Alcoa Distributor, Edgcomb Steel of New England, 
Inc., since 1947, Russell Gregory is typical of the men 
whose knowledge of aluminum uses and applications 
is helping to forward the future of industry. 














He helps shape industry's future 


The Aluminum Man offers you aluminum sheet 
and plate in the broadest range of sizes, types 
and finishes available in the industry. 

Any questions? Call on The Aluminum Man. 
His specialized, up-to-the-minute knowledge is 
yours for the asking, whether you buy a few 
pounds or a few thousand pounds of Alcoa® 
Aluminum .. . the light metal with the bright 
future that’s being seen in more places...more 
and more! 


From alloy selection problems to questions on 
power station construction, look first to The 
Aluminum Man for the last word in efficient 
use of aluminum sheet and plate. 

The Aluminum Man—your Alcoa distributor 
salesman—knows the answers because he is a 
specialist, mill-trained by Alcoa experts. He can 
draw on the wealth of knowledge acquired by 
Alcoa in 70 years of pioneering new aluminum 
uses and techniques. Along with the answers, 


Call The Aluminum Man 
He’s your Alcoa Distributor Salesman 


for sheet, tube, shapes 


ALCOA 6. 
ALUAAINUPRA 





ALABAMA 
Birmingham 
M. Tull Meta 
FAirta 
ARIZONA 
Phoenix 
n Metals & Suppl 
BRidge 5-4471 
CALIFORNIA 
Berkeley — 
a — al a pr 
Los Angeles 


n Metals & Supply Co. 


w 8-01€ 
ompany, Ltd 
San Diego 
mmun Metals & Supply C 
GRidley 7-3141 
San Francisco 
c Metals Compar 
UNderhill 3-560 
COLORADO 
Denver 
Steel Corr KEystone 
5s Corp., } 


CONNECTICUT 


Windsor 
ead Metal Products 
MUrdock 8-4921 
FLORIDA 
Jacksonville 
The J. M. Ti Metal & 


ply Co., Inc EVergreen 7-556 


Miami 
The J. M. Tull Metal & 


pply Co., Inc NEwton 5-03 


Tampa 
The J. M. Tull Metal & 
S pply Co if 3-6741 
GEORGIA 
Atlanta 
The J. M. Tull Metal & 
ipply Co., Inc JAckson § 
IDAHO 
Boise 
Pacific Metal Co 3-6468 


ILLINOIS 
" Chicago 


R Wire 
& W 


INDIANA 
Indianapolis 
21 Sales C of Indiana, | 
Liberty 6-1535 
KANSAS 
Wichita 
Marsh Steel Corp., WHitehall 2 
Metal Goods Corp., AMherst £ 
KENTUCKY 
_ Louisville 


niper 


ms & Co., Inc., JU 
LOUISIANA 
New Orleans 
Metal Goods Corp., JAckson 2-73 
MARYLAND 
Baltimore 
tehead Metal Products Co 
EAstern 7-320 
MASSACHUSETTS 
Cambridge 


Whitehead Metal Products Co., Inc. 


TRowbridge 6-4680 


Roxbury 


Eastern Metal Mill Products Co. 


Highlands 2-5900 
MICHIGAN 
Detroit 
Central Steel & Wire Company 
TWinbrook 2-3200 
Steel Sales Co. of Michigan 
TYler 6-3000 
MINNESOTA 
Minneapolis 
Steel Sales Co. of Minnesota 
STerling 1-4893 
MISSOURI 
Kansas City, North 


‘ ( 
ee! Cx 


NEW HAMPSHIRE 
Nashua 


Edgcomb Stee f New England, Inc. 


TUxedo 3-7731 


rp GRand 1-3505 
GRand 1-3516 


and other Alcoa Mill Products 


NEW JERSEY 
Harrison 
ad Metal Prod 
HUmbolit 5-£ 
: Hillside 
Kenilworth 
s & Laug! te 
MUrdock 6-690 
NEW YORK 
Albany 
n Metals Waret 
Buffalo 
V + ‘ » RT 
New York 


Strahs A 


Rochester 
e-Mueller-Huntle 
LC 
ai} OUDPDly L 
FAirview 8-171 
Syracuse 
Brace-Mueller-Huntley 
HOward 3-3341 
Whitehead Metal Pr t 
GRanite 4-4641 
NORTH CAROLINA 
Charlotte 
Edgcomb Steel Co., FRank 
OHIO 
Cincinnati 
tral Steel & W 
AV " 
& Co., inc... CAr 
Cleveland 


g 


Columbus 

Dayton 
Toledo 
OKLAHOMA 
Tulsa 
OREGON 
Portland 
PENNSYLVANIA 
Philadelphia 


Pittsburgh 
& C f CEdar 1-86 
York 
nb Steel C 4 
RHODE ISLAND 
Slatersville 
TENNESSEE 
Memphis 
Corp., WHiteha 
TEXAS 
Dallas 
Houston 5 
“UTAH 
Salt Lake City 


‘ 
y 


WASHINGTON 
Seattle 
WISCONSIN 
Milwaukee 
Steel & Wire ¢ 


MAin 9 


e\W 





WAll | 


lu 14, HA 


Aluminum Company of America, 956-K Aicoa Building, Pittsburgh 19, Pennsylvania 
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FOR CONSISTENT PERFORMANCE 


U.S. Style “B” Roll Feeds 


The introduction of U. S. Tool Company 
Style “B” Roll Feeds brings to your Press- 
Room a new line of Rack and Pinion Roll 
Feeds in a range of sizes to keep pace with 
most production requirements. 


U. S. Style “B” Roll Feeds are made in both 
double and single types, with bolster plate 
for O.B.I. presses or with adjustable mount- 
ing brackets for straight side presses. 


All Style “B” Roll Feeds are equipped with 
hardened and ground rolls of hollow con- 
struction, which are driven by hardened 
spiral gears running in oil. These gears are 
mounted in an enclosed housing. The roll-pin 
type over-running clutch has carbide inserts. 
Standard equipment also includes manual 
roll lifters ; self-equalizing brakes ; two-piece 
adjustable driving eccentric to simplify tim- 
ing the feed in relation to the motion of the 
ram of the press; stock oiler and eccentric op- 
erated scrap chopper. Automatic roll lifters 
are available in either ram operated or ad- 
justable eccentric operated types. 


For full information regarding the U. S. 
Style “B” Roll Feeds write for your copy of 
Bulletin &85-A. 











Slide Feeds 
Roll Feeds 
Stock Straighteners 


Stock Reels 

Stock Oil U. S. Style “‘B'’ double Roll Feed Model No. Rear View: Showing the rack and pinion 
oc ers RF-1212, with scrap chopper mounted on a mechanism and cross members for actuating 

Coil Cradles modern straight side press. This particular the entering feed and eccentric operated roil 
. . installation handles stock widths up to 12”, lifters. One of 5 models of U. S. Style “B"’ 

Wire Straighteners with feed length adaptable up to 12”. Roll Feeds will fit your Press Room Eqiupment. 


Die Sets 
Multi-Slides® 


Multi-Millers® U.S. TOOL COMPANY, INC. 
AMPERE (East Orange) NEW JERSEY 
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An announcement of interest to 





manufacturers of steel parts 


Improvements in 
today’s Gresana 


STEEL BARS 


WITH COPPER 


] 100,000 Psi YIELD STRENGTH in all sizes . . . without heat 


treating. 


2 IMPROVED PHYSICAL PROPERTIES...better fatigue life 
wearability, and resistance to atmospheric corrosion. Over-all 
quality is improved. 


3 IMPROVED MACHINABILITY. .. sTRESSPROOF with copper now 
machines faster and better than ever. It gives longer tool life, better 
finish, and more production from a day's run, according to shop 
production records. 


4 CLOSER TOLERANCES... Tolerances for rounds have been tight- 
ened to meet the need for more precise parts as follows: 





V4" to 14" Over 114" to 2%" | Over 2%” to 3%” 


+.000 +.000 +.000 
— .004 — .005 — .006 




















5 COMPARED WITH OTHER STEELS, 
STRESSPROOF COSTS EVEN LESS TODAY...Also saves ma- 
chining and heat treat costs, and you get a better quality part. It 
will pay you to take another look at this improved material. 


Your STEEL SERVICE CENTER stocks contain today's STRESSPROOF. 
has been produced and shipped over a several months’ period. 


JUST PUBLISHED! Use this coupon to request your copy of new bulletin, 
"Improvements in Today's STRESSPROOF Steel Bars."’ 


‘ La Salle STEEL COMPANY 


1416 150th Street, Hammond, Indiana 


Name Title_ 





Company 





Address ee 








City Zone State__ 





The world’s most complete 
line of: * AIR LINE FILTERS 
*« PRESSURE REGULATORS 
*« OIL FOG LUBRICATORS 


ONE SOURCE FOR EVERY FILTER, REGULATOR, 
LUBRICATOR NEED 

Whatever your requirements may be for air line filters, pressure regulators 
or lubricators for bearings or air operated devices... Norgren can supply 
your needs. In Norgren, you have a wide choice of high quality, top per- 
formance equipment to meet your specific requirements... the advantages 
of one source...all of which adds up to substantial savings in time and 


money. 


INTERNATIONAL AVAILABILITY AND SERVICE 


Norgren representatives and stocking distributors are located in 40 of the 
principal industrial areas in the United States and in 25 foreign countries. 
When you have a design or maintenance problem, a telephone call to your 
nearby Norgren representative will bring quick, expert engineering service. 


SIMPLIFIED PARTS INVENTORY 


Extensive interchangeability of parts results in simplified parts inventory. 


EASIER MAINTENANCE 


Minimize maintenance costs by standardizing on Norgren...the most com- 
plete line. Realize the advantages of standardized design and construction 


features. 


C.A.NORGREN CO. 


3436 SOUTH ELATI STREET ENGLEWOOD, COLORADO 
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AIR LINE FILTERS—98 Models 
Pipe sizes: 4", %”, ¥2", %", 1%, 1%", 1%” 


Automatic or manual drain 








Transparent or metal bowls 


Choice of four filter elements — 74, 64, or 25 micron... 
5 micron available in some sizes. 





Maximum line pressure: 250 psi 


Maximum temperature: 300° F 





PRESSURE REGULATORS 

Over 400 Standard Models 

For air, water, oil, steam and non-corrosive gases 

Pipe Sizes: %", %", 42", %", 1“, 2” 

Types: Relieving, non-relieving, pilot operated — integral 
or remote controlled 


Maximum line pressure: Air, water, gases — 400 psi 
Cylinder gases — 3000 psi 


Operating temperature: Steam — up to 450° F 
Ail others — minus 40° to plus 200° F 


Available with or without gauges 





LUBRICATORS—100 Models 


MICRO-FOG for lubricating bearings, gears, chains, 
slides. 

Maximum Bearing-inch ratings: 32, 100, 200, 300, 1000 
— makes equipment available for the most econom- 
ical installation. 

MICRO-FOG and Oil-Fog for air-operated devices such 
as air cylinders and air tools. 

Pipe Sizes: “%"', %”, 42", %", 1%, 1%", 1%" 

Oil reservoir capacities: 3 oz., 10 oz., ‘3 pt., 1% pt., 1 at., 
2 qt., 1% gal., 2 gal., 442 gal., 5 gal. 





Replaceable transparent or metal bowl 
Filters, Regulators and Lubricators can be assembled in 
any combination that best suits your purpose. 


For complete information about any Norgren product J 7] Norgen, . Gi Dependable, 


...call your nearby Norgren Representative ...or 


WRITE TO THE FACTORY FOR DESCRIPTIVE LITERATURE 
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“The Board balked at first... 


but I convinced them that now was a good time to buy!” 

When machine tool builders work with smaller backlogs they’re naturally 
more efficient and can make better deliveries...are more able to control costs 
...more able to render the many extra custom engineering services that dis- 
rupt regular production during peak schedules. As a matter of fact, many 
progressive buyers are at their busiest now...taking advantage of the sound 


buying position the economy gives them as it pauses for its breath... seizing 


the opportunity to get ready for tomorrow today. 


BT eTe = © 21:22 company - canton, ont 


BLISS is more than a name... it’s a guarantee 


SINCE 1857 


PRESSES *« ROLLING MILLS * ROLLS + DIE SETS * CAN MACHINERY « CONTRACT MFGe 
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ANNOUNCES CLEVELAND'S 
MODULAR TURNING MACHINES 


“Modu-Trace “Modu-Chuck “Modu-Lathe “Modu-Matic 





ew 


nails dhstcanstiiedinemiemssmtarn Ca Ee A 






With Interchangeable Production Proven Components that 
Create Obsolescent Proof Machines to your exact Requirements 







=. ne ein septonn anaes, 


LOW INVESTMENT Buy only what you need when you need it. Add 









¢ 
or change at anytime. 

y 

ti CAPITAL INVESTMENT One of the major features of modular construction 

. ADVANTAGES is the extremely low cost of the base machine. 

4 Components may, in many models, be considered 






as tooling with possible advantages in depreciation 






or write-off, 







QUALITY Components run in production lots permit high 
quality at low cost. 










Most any turning-type machine tool can be created. 





VERSATILITY 







woe . , . 
“ pene INEXPENSIVE All type components are quickly available and fit 

| weer —— nse = - —_< : ; 
et ee eee CHANGEOVER universally. It is not necessary to purchase extra, 





unneeded frills. 














OBSOLESCENT PROOF Machines can be changed over or rebuilt with 





factory new components at minimum cost. 









x Trademark registration applied for 







years of experience as a builder of high production and 





Cleveland's line of Modular Tools is the combination of many 








production proven components that universally unite with any dependable machine tools. While this preview illustrates only 
one of five headstocks and four beds to create exactly the a few of the machines that can be created, it will readily be 
machine tool required for maximum efficiency, lowest cost, apparent how we custom-make an obsolescent-proof ma- 
and greatest changeover flexibility. These machines have chine, tailored especially for your job at the lowest possible 
Cleveland's notable rigidity, precision, and dependability. cost with maximum flexibility. 






They contain the latest engineering backed by Cleveland's 


SEND FOR YOUR COPY OF SPECIFICATIONS & ENGINEERING DATA! 


























— eee SS ee -_— se ee —e_ SET eee Cee llUCceertllC eee ~ 
/ ' , , ‘ 
Send me your Modular Machine Technical Bulletin #204 
| 
CLEVELAND HOBBING (5 \ anc siete anaadintsieisetaabedeesiaaill 
MACHINE CO. Te = ne . 
COMPANY 1 

A Division of TEXTROWN inc. 

a 1311 Chardon Road « Cleveland 17, Ohio, U, S. A. ADDRESS ___ ” } 


—=—_eapeeeaweae ae ee eae eSB ee ee ee ee ee ew eee 
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Stanscrew standard fastener does special 
job on free-wheeling hubs for “Jeep” 


Attaching POWER-LOCK free-wheeling hubs to 
Willy’s 4-wheel drive ‘“‘Jeeps’”’ calls for something 
pretty ‘“‘special’’ in fasteners. 

To begin, the fasteners must be tough and de- 
pendable . . . must have the ability to stand up 
under the punishment that is normal for an “off 
the road”’ vehicle. Since these hubs are sold sepa- 
rately, the fasteners also must present an appear- 
ance that builds consumer appeal. And they must 
be completely uniform to facilitate installation. 


The Cutlas Tool and Manufacturing Company, 
Lyons, Ill., manufacturers of this Willys approved 
accessory, outlined the problem to a Stanscrew fas- 
tener specialist. He recommended Stanscrew’s heat- 
treated cap screws with the extra toughness result- 
ing from ‘Carbon Restoration”’ . . . cadmium plated 
for greater consumer appeal and higher corrosion 


0 Malla, 


STANSCREW 


VuVV 


STANDARD SCREW COMPANY 
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resistance . . . and produced in an unusual length 
to precisely meet all the requirements for instal- 
lation on Willy’s “‘Jeep’”’ vehicles. 

Thus, by slightly modifying one of the more than 
4,000 standard fasteners in Stanscrew’s complete 
line, this specialist was able to supply a fastener 
which eliminated the necessity for a costly special. 

Quite possibly your Stanscrew fastener specialist 
can do the same for you. He can bring to your 
problem years of specialized experience, and the 
services of an outstanding engineering staff. And 
he can make recommendations from a complete 
line . . . always in stock, quickly available. 

So for the answer to your “‘special’”’ fastener prob- 
lem, just call your Stanscrew distributor today. He 
will arrange for a meeting with the Stanscrew fastener 
specialist in the very near future, 


FASTENERS 


CHICAGO | THE CHICAGO SCREW COMPANY. BELLWOOD. ILLINOIS 
HMS | HARTFORD MACHINE SCREW COMPANY, HARTFORD. CONNECTICUT 
WESTERN | THE WESTERN AUTOMATIC MACHINE SCREW COMPANY, ELYRIA. OHIO 


2701 Washington Boulevard, Bellwood, iilinois 
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Why does Blanchard grind its own 
machine parts on a Blanchard? 













It’s the only way we know to get 
highest quality at lowest cost! 






Shown here are 117 different parts of a #18 Blanchard Grinder. 
239 surfaces on these 117 parts were ground on a Blanchard, for 
the simple reason that there isn’t any better way. 






Everyone who uses Blanchard Grinders knows that Blanchard 
elements are machined with extreme accuracy ... that they have to be! 





Furthermore, Blanchard users everywhere would undoubtedly agree 
fully with these two actual statements recently made by customers: 





“There is no greater machine tool money value than a Blanchard. 
It is the best buy we ever made”. 





“Until our Blanchard went to work, I never realized I could actually save 
so much, as compared to previous methods of machining flat surfaces”. 





If you do not own a Blanchard, we invite you to select some of your own 
components, and let us give you estimates to compare with your present 
quality control tolerances and machining costs. Chances are you'll find it will 


pay you to “PUT IT ON THE BLANCHARD”. 









P. S. You guarantee yourself full benefit from your Blanchard Grinders 
when you use the correct Blanchard abrasive wheels! 









Send for free copies of 
“Work Done on the Blanchard”, 
(fourth edition), and “The Art of F sume 
Blanchard Surface Grinding”. } 










PUT IT ON THE GULL! 
THE BLANCHARD MACHINE COMPANY 64 STATE ST., CAMBRIDGE 39, MASS., U.S.A. 
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for versatility in filtration 


elpar K FILTER-MATIC 


CFC Delpark Filter-Matic gives constant vacuum filtration 
for all types of fluids such as coolants, cutting oils, rolling oils, 
and solvents. 

To meet individual fluid characteristics and flow rate, you 
have a choice of Leaf-Type or Tubular Screen elements plus a 
variety of metal screen or natural fibre media. 

Dual manifold design allows uninterrupted filtration one 
manifold on filtering cycle while the other is on backwash or 
cleaning. 

Pre-coat filter aids may be used to give absolute filtration. 


Write for technical literature to Department AM. 


COMMERCIAL FILTERS CORPORATION 


MELROSE 76 MASSACHUSETTS 





PLANTS IN MELROSE MASSACHUSETTS AND LEBANON. INDIANA with genuine Honeycomb Filter Selective filtration of oils « water-oil 
Tubes for controlled micrp- separators ¢ magnetic separators « 
clarity of industrial fluids. pre-coat filters « coolant clarifiers « 


MICRO-CLARITY AT MINIMUM COST automatic tubular conveyors. 
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features — The first radials to offer flame- 
hardened 9” and 11” columns. Centralized 
controls, quick response, maximum work 
visibility cut machine-handling time. Alloy 
steel spindle quill has a long bearing in the 
head. Spindle is mounted on 5 precision 
ball bearings. Hardened tang slot, safety 
elevating nut and screw. A wide variety of 
bases can be furnished, or the Gilbert can 
be mounted on runways or rails. 


new 3 hp radial 

Automatic spindle reverse, adjustable 
spring counterbalance. 

Arm length: 3’ or 4’. 

Column diameter: 9”. 

Spindle radius from column center, max.: 
42%,", 543,”. 

Spindle traverse in head: 10”. 

Morse taper in spindle: #4. 

12 spindle speeds to 3200 rpm. 





5-714 hp radial 

Arm length: 3’, 4’, or 5’. 

Column diameter: 9” or 11”. 

Spindle traverse in head: 12”. 

Morse taper in spindle: #4 or #5. 

12 spindle speeds to 1800 rpm. 

Spindle radius from column center, max.: 
4414”, 56%", 6814”. 


universal table — For use with either radial 
drills or horizontal boring mills, Gilbert 
universal tables permit machining 5 sides 
of a cube at one setting of the work piece. 
Sizes: 22”x22” and 27”x27” tops. 








GILBERT 


THE CINCINNATI GILBERT MACHINE TOOL CO. 
3340 BEEKMAN STREET, CINCINNATI 23, OHIO 





Remington-Mall 


32 GREAT MAKES 


with ONE big feature in common 


-JACOBS CHUCKS 


Master Pneumatic ioux Millers Falls 


McGraw-Edison Ward's Powr-Kraft 
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Biack & Decker Gibraltar : U. S. Electric : Ingersoll Rand 3 Stanley 


Thor-Speedway 


Dormeyer Electro Engineering Sears’ Craftsman 


Keller 


Jacobs and your industrial supply dis- 
tributor are ready to deliver the chucks 
you need and the service you deserve. 
First in chucks . . . first in service. 


The Jacobs Manufacturing Company 


West Hartford, Connecticut Cc id uU Cc é J 





announcing... the 


13” LeBlond precision 





Le BLOND 
13° TOOL ROOM 
enn: 








@ 27 spindle speeds easily chosen by direct-reading color plate 
@ Combination gear-belt drive headstock 
@ Totally enclosed quick change box; 60 feeds and threads 
4] Single-lever 4-way power rapid traverse 
Chip pan slides in grooves; easy clean out 
One-piece totally enclosed apron; ample carriage bearing surface 
@ Rigidly ribbed bed with hardened and ground steel ways 
(3) 2-speed thrust-lock tailstock with quick-set length dial 
@ Apron controlled leadscrew reverse 
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combination gear-belt headstock 

The headstock of the new LeBlond 13” Precision Tool- 
room Lathe incorporates combination gear-belt drive, 
delivers 27 speeds ranging from 18 to 2250 rpm. A 
liming-type non-slip belt is used for the nine high speeds; 
lower speeds are gear-driven. A color index plate makes 
speed selection easy for the operator. A constant speed 
motor supplies up to 20 h.p. to the gear train through an 
electric clutch and brake (standard equipment). 





adjustments for starting, 
stopping, jogging 
Heavy work pieces are brought up to speed safely with 
rheostatic controls to the electric clutch and brake. 
Torque applied for the first six seconds is adjustable to 
any percentage of full torque. Similar adjustments for 
stopping and jogging. 
high-speed spindle mounting 

to olro om lathe Front and center bearings are Timkens in cone-adjusted 
mountings. The center bearing cup is mounted in a special 
high speed precision adapter which relieves potential 
excessive preload—resulting from the inevitable heat of 
high-speed operation. Front and center mountings are 
thrust bearings. The original factory-set preload can 


handle both high and low speeds—no need to reset 
bearing adjustments in the field. 


spur gear design 

Minimizes no-load horsepower. Only gears for a specific 
speed are engaged. Spur gears are fine pitched and wide 
to give better tooth action and great load carrying 
capacity. Short, heavy shafts minimize deflection, are 
mounted on anti-friction bearings. Spindle is completely 
ground, nose is hardened. Taper nose key drive is positive, 
simplifies set-up. Provision for multiple-start threads is 
made with a large easy-to-read dial at the rear of the 
spindle. A forced feed system lubricates every moving 
part in the headstock with filtered oil. 











l,l | 


other models available 

In addition to the new 13” Toolroom, a new 13” LeBlond 
Heavy Duty Lathe is also available. Both can be obtained 
in plain bed gap models. See your LeBlond Distributor 
or write today for complete details. Ask for Bulletin 
T103A (toolroom) or Bulletin HD103A (heavy duty). 


.-.cut with confidence {| (BLOND) 
THE R. K. LEBLOND MACHINE TOOL COMPANY 


Cincinnati 8, Ohio % SF Coiccsientt) 


World’s Largest Builder of a Complete Line of Lathes for More Than 71 Years 
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Mission Manufacturing Company, Houston, Texas, 
has added a worthy companion to its full line of 
centrifugal pumps for corrosive and abrasive 
applications. Shielded-arc welding techniques now 
permit the use of titanium in its maximum corrosion- 
resistant form for particularly severe pumping 
applications. 

The pump shown above was fabricated by shaping, 
welding in an inert gas atmosphere, and machining. 
It is being used by a leading chemical company to 
handle ferric chloride at temperatures of about 212°F. 
The finished pump, incorporating the exclusive 
Mission Concentric Casing, contains 34 pounds of 
Republic Titanium. 

Performance ratings are essentially similar to those 
obtained for cast iron or corrosion-resistant alloys. 
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Centrifugal pump fabricated economically 
and without difficulty from 


REPUBLIC TITANIUM 





Fewer pump sizes are required because the flat charac- 
teristics of Mission’s impeller design provide a wide 
operating range and sustained efficiencies. 

The entire fabricating operation was performed 
without difficulty and with little change in procedure 
as compared to other materials of construction. 

Does this application of Republic Titanium spark an 
idea for your product that needs to be strong, light- 
weight, and corrosion-resistant? Republic Metallur- 
gists and Machining Specialists will help you apply 
titanium’s advantages now. 

Republic produces commercially pure titanium and 
titanium alloys in ingots, billets, hot rolled and cold 
finished bars, plates, sheets, and strip. Mail the coupon 
for more information on these titanium forms, or for 
metallurgical and machining assistance. 
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SAVINGS IN MACHINING AND PRODUCTION COSTS of Ace Screw Extractors are ob- LOWER COSTS, IMPROVE QUALITY, INCREASE PRODUCTION with 
tained by the Henry L. Hanson Company with the help of Republic Cold Drawn Republic Cold Drawn Special Sections. Because they are 
Leaded Alloy Steels. Rolling of the extractor spirals formerly required several passes, formed to the predominating cross-section of the part, Republic 
each followed by an annealing operation. Now, with Republic Leaded Alloy, separate Special Sections eliminate or greatly reduce required machin- 
passes can be made deeper, reducing the total number of steps. And, because cold ing. Results are faster output and lower cost. Also, since cold 
drawing improves the machinability of any given analysis, savings in machining costs drawing improves the physical properties of any given analysis, 
are secured. Republic Alloys, Types 4140 and 4150, also provide a high degree of completed parts are stronger and longer wearing. Other ad- 
hardness and toughness. These properties in combination with scientific heat treating vantages may include improved appearance and simplified 
make the extractors practically unbreakable. Get all the facts on the advantages of design. Send coupon for complete facts. 

Republic Cold Finished Alloy Steels. Mail the coupon today. 


IMPROVED PRODUCT PERFORMANCE is reported by Roamer 
Steel Boats, Division of Chris-Craft Corporation, since 
switching to Republic Cold Finished Stainless Steel Bars. 
Vibration, a mechanical problem caused by out-of-true 
drive shafts, has been reduced to a minimum by Roamer 
through standardization of stainless shafts for their line 
of pleasure cruisers. The shafts are machined from uni- 
formly straight Republic Cold Finished Stainless Steel 
Bars, Type 304. The bars meet Roamer's strict, maximum 
tolerance requirement of .006” runout in 72” of shafting. 
Stainless steel shafts also provide high strength and 
outstanding corrosion resistance. Republic specialists will 
help you use Cold Finished Stainless Steel Bars to best 
advantage. Mail coupon for more information. 


moot CS eee 


REPUBLIC STEEL CORPORATION 

DEPT. AM-6272 

1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 
OC Have a Titanium Metallurgist call. 


OD Have a Titanium Machining Specialist call. 
Send more information on: 


Woldé Wideate Re 2 D Titanium 0 Cold Drawn Leaded Alloy Bars 
and O) Cold Drawn Special Sections 


0) Cold Finished Stainless Steel Bars 


of Standard Steels and Name 


Company 


< tack, DPruoducla Address. ; : : = 
ity —EESESEE—O—Oeey 


amemananl 
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MODERNIZE WITH DELTA 





DELTA 20” DRILL PRESSES are built to give you machine tool 
production capacity with power tool flexibility. Massive con- 
struction and rugged power make the Delta 20” a heavy-duty 
tool. Available with hand or power feed, choice of No. 2 or 
No. 3 Morse taper spindle. 28 models include floor, bench 
multiple spindle and overhead types. Production tables, heads 


and columns available as components. 


DELTA 11” METAL LATHES Offer exclusive Delta Quality 
features such as massive head stock construction, perfected 
variable speed drive, unique 4-position drive selector and 
many more. Both 4 ft. and 5 ft. bed models available with 
flame hardened bed. And you get the double versatility of a 
ram-type turret lathe, when you add production accessories for 
precision multiple machining jobs. 


A proved way to cut your costs 


DELTA 17” DRILL PRESSES in over 70 models enable you to 
make your own single or multiple spindle set-up for drilling, 
counterboring, reaming and tapping jobs. Finest in their class, 
they are engineered for precision work and built for long life 
with low maintenance costs. Standard or power feed, high or 
slo speed and key chuck or tapered spindle available in floor, 
bench and multiple spindle models. 


DELTA CUT-OFF MACHINES for fast, smooth, accurate cuts are 
speeding production and improving quality in tool rooms, main- 
tenance departments and on production lines. Work head pivots 
for easy mitering. All belts, pulleys, cutting wheels or blades 
are fully enclosed for maximum safety. Whether you do wet 
abrasive or dry abrasive cutting, or cut non-ferrous metals or 
wood—you choose the model that's right for your job. 
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PRODUCTION TOOLS 


DELTA HAND SCREW MACHINES 


fill the production gap between standard 
engine lathes and expensive, automatic 
screw machines ... and at lower cost 
than any comparable machine. Bed 
turret, double tool post cross slide and 
lever type collet closer are standard 
equipment. Delta Quality features 
throughout assure lasting precision on 


1 





DELTA TOOLMAKER GRINDERS 
perform three precision grinding opera- 
tions—surface, chip breaker and tool 
and cutter grinding. And with Delta 6” 
tool grinders, 7” standard grinders and 
22” belt grinders you have a com- 
plete line of safe, accurate, low cost 
grinders for every shop need. 






DELTA 14” BAND SAWS These versa- 
tile, low cost machines give you eight 
cutting speeds—ranging from 40 fpm 
for metal to 3000 fpm for wood—using 
a standard motor. They enable you to 
cut stainless steel, armor plate, high 
speed steel, cast iron, alloy steel and 
dozens of other materials including 
woods and plastics. Available with steel 
or cast iron stand. 





multiple machining jobs. 





- on every metalworking job 


Thousands of metalworking plants across the country 
are cutting costs by using Delta Industrial Tools to 
supplement or replace expensive, special-purpose 
machines. Here’s why: Delta tools are ruggedly 
built to withstand hard, continuous wear—they 
offer precision performance to meet the highest pro- 
duction standards—yet they cost less to buy, less to 
operate, and less to maintain. Completely portable, 
Delta tools can be moved in and out of production 
lines to relieve bottlenecks. And any plant can have 
inexpensive, automated operations through the com- 
bination of versatile, standard Delta components 
and automatic control devices. 

Because Delta is the world’s most complete line, 
you can choose the right tools for the biggest savings 
on your jobs. 

Get all the facts on how YOU can cut costs with Delta 
Industrial Production Tooling. Write for FREE Delta 


Industrial Catalog to: Rockwell Manufacturing Co., Delta 
Power Tool Div.,618K N. Lexington Ave., Pittsburgh 8, Pa. 
























DELTA 15” DRILL PRESSES offer such Delta exclusives 
as six spindle adapters, “universal” hand feed, counter- 

: balanced belt guard .. . plus big, machine tool rugged- 
ness and proven production dependability. Delta 14” 
utility and 14” Super-Hi Sensitive Drill Presses also avail- 
able in many models. 






DELTA INDUSTRIAL TOOLS 






another fine product by © 





See Delta Industrial Tools at your nearest Delta Dealer . . . 


ROCKWELL 
he's listed under “TOOLS” in the Yellow Pages. 
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$40 Multi-Mister doubles tool life 


—holds closer tolerances! 


Multi-Misters available with one or five gallon tanks, one to 
four nozzles. All models complete and ready for installation. 


When overheated drill becomes oversized, “run-out” occurs 
and thin walls buckle. Mist-cooled drill cuts a perfect hole. 
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Cooled and lubricated by fine spray mist, 
tools cut better; last longer! 


Heat—the principal cause of short life for forming and 
cutting tools—can now be effectively controlled on 
many of your toughest jobs with Multi-Mister— 
DeVilbiss’ new mist-cooling development. 

DeVilbiss’ Multi-Mister directs a chilling blast of 
air and coolant to keep temperatures down two ways: 
(1) the jet of expanding air dissipates tool heat in- 
stantly, and (2) the mist lubricates cutting edges to 
reduce friction. 

The results: longer tool life, finer surface finishes, 
closer dimensional tolerances, fewer shutdowns to 
sharpen and reset tools. 

A call to your DeVilbiss representative will supply 
you with even further advantages of mist cooling, plus 
a free demonstration of Multi-Mister on your own 
machines! Call him today; or write us direct for Multi- 
Mister Bulletin BC 1025. 


FOR BETTER SERVICE, BUY 


THe DeVisiss ComPANY ya Teles 


Toledo 1, Ohio 
Barrie, Ontario ¢ London, England Gy 
Branch Offices in Principal Cities 
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Save Time 
with 


STANDARD STOCK 


BROACHES 


KEYWAY BROACH KIT 


In one minute and for as little as 
one cent you can cut a keyway 
with this kit. For keyways from 
Vis” to 1” in any bore from \4” 
to 3”. 


Winute Tan 
—— ww» - 


SQUARE BROACHES 
HEXAGON BROACHES 


New ROUND BROACHES 


Used in an arbor or hydraulic press 
for finishing holes to exact size in 
one pass. ¥3" to 3%" squares and 
hex’s; 14” to 1” rounds. Produc- 
tion Type Keyway Broaches also 
in stock. 


SEND FOR CATALOG 47 ™~* | 


AND PRICE LIST 


] 


The duMONT CORPORATION 
Greenfield, Mass. 


MAIL FPREE BKROACH CATALOG AND 
PRICE LIST A describing Square Broaches, 
Hexagon Broaches, Production Type Key- 
way Broaches and Keyway Broach Kits to 


Name...... 


Company 


otters... 


Help the schools 


Dear Sirs: 

It was with a great deal of inter- 
est that I read your editorial, 
“Practical Help For Your Schools” 
(AM—Sept 8 ’58, p81). Being an 
instructor of general metals in a 
four-year high school, I found 
your article confirming some be- 
liefs which I have been maintain- 
ing for a good many years. 

You spoke only of colleges and 
technical and vocational schools, 
and this brought several questions 
to my mind: 

1. What is industry’s attitude 
toward the industrial education 
program in general (not voca- 
tional) high schools? 

2. Upon what facts would in- 
dustry base a need for a good 
high school industrial arts pro- 
gram? 

3. Does industry have any sug- 
gestions as to what should be 
taught in a high school industrial 
education program? 

The boys I instruct are at an 
age where they are choosing their 
vocational fields. I know for a fact 
that my course has directed many 
to the metalworking occupations. 
This, to me, is a good qualification 
in itself, but more is needed. 

The general metals laboratory 


SHOPMATES 


To American Machinist 


330 W 42nd St, NY 36, NY 


in which I instruct is one of the 

best equipped in the state. I should 

like nothing better than to be able 

to show how truly valuable this 

course is to the educational cur- 
riculum. 

John B Hayner 

General Metals Instructor 

Arvin High School 

Arvin, Calif 


Reader Hayner’s letter is a very 
good illustration of one way that 
industry can help itself by helping 
the schools. 

Educators are eager to train 
their students in the skills that 
will be most useful, but they must 
have industry’s help, support, and 
advice—Ed. 


Tracer 


Dear Sirs: 
In your article on the Phila- 
delphia Tool Show (AM—May 19 
58, p97), you have an item on a 
hydraulic tracer attachment man- 
ufactured by True-Trace Corp. 
Will you please advise us the 
address of this company? 
T W Pritchard 
Philadelphia, Penna 
The True-Trace Corp is located 





[ ( THERE HE GOES « DRAGGIN' HIS 

CHAIR BEHIND HIM~- TEN TO 

ONE IT TAKES HIM LONGER 

TO GET THE CHAIR LOCATED | 
S / 

THAN IT 008 To 00 THe JOB! 7 


™~ 
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When hand operations are replaced by high speed mecha- 
N. e Ww pa tt ec r IL RS) nized methods, you benefit with lower costs, higher 
production, better quality control. In production drilling, 
Leland -Gifford is the best source for sound, economical 


for profits eee and effective solutions. 








a 


feed 4-station deep hole 
Sate a Each station auto- 
matic positions and 
3/16” x a hole in 

pu A transmission part. 
Disch e to conveyor at 100 


pes. per hour. 





STEP 2 > 


Convey te second unit, drill 
small eress hole to meet deep 
hole and ream deep hole. Eject 
to conveyer at 200 pes. per hour. 


Call in your nearby Leland-Gifford 
sales engineer. 


Cc stonge 45 New York Office 
-= 2515 W. Peterson Ave. 75 S. Orange Ave 
South Orange, N.J. 


Detroit 


| 10429 W. MecNichols Rd. 
Hi : Los Angeles Office 
t . leveland 22 2620 Leonis Blvd. 


. O. Box 853 Vernon 58, Cal. 


DRILLING MACHINES Indianapolis 6, P. 0. Box 1051 


WORCESTER 1, MASSACHUSETT S, U.S.A. Rochester 12, P. O. Box 24, Cha.lotte Station 


American Machinist * October 20, 1958 CIRCLE 279 READER SERVICE CARD 





at 9830 East Rush Street, El 
Monte, Calif. 

Their local distributor in the 
East is Island Machine Co, Inc, 
Farmingdale, Long Island, NY— 


68 Different — 
1/>" End Mills Bacterial inhibitor 


Dear Sirs: 
from Joy t OoOCK ‘7 As makers of soluble oils in this 
country, we are much interested 


in the new bacterial inhibitor, El- 


- cide 75, made by Eli Lilly & Co as 
noted on your “Materials” page 

(AM—Aug 25 ’58, p59). 
. We would like to purchase some 


ot the product and get more fa- 
miliar with it and would appre- 
ciate your giving us their full 
address. 

Being an old subscriber to 
American Machinist, we trust you 
will do us that favor. 

N v Muhelen Mineralole u Fette 

Bern, Switzerland 





Eli Lilly & Co is located at 740 
South Alabama Street, Indian- 
apolis, Ind—Ed. 


Hot spinning 


Dear Sirs: 
The writer would appreciate re- 
ceiving any information you have 
available on the “Spot News” item 
about a British hot-spinning proc- 
ess for tube ends (AM—June 2 
58, p65). 

R H Gabel 


Norristown, Penna 


The information came original 
lu from our London News Bureau. 
For further details, your best bet 
is to write direct to British Oxy- 
gen Gases, Ltd, Spencer House 27, 


Most tool manufacturers would list many of these St James Place, London S WI, 
tools as “specials”. At Brown & Sharpe they’re England—Ed. 

all ‘‘standards”—off-the-shelf. 

See your distributor. Never before such tooling 

service! Saves worry, waiting and costly “special Helpful Henry 

tooling” over and over again. 

Moral: Whether it’s High Speed Steel, Carbide by L. Hoppes 

Tipped or Solid Carbide . . . for production 

profit improvement, specify B&S—NELCO. 


SEND FOR CATALOG—To: Cutting Tool Divi- 
sion, Brown & Sharpe Mfg. Co., Provi- 
dence 1; Rhode Island. 











FOR THAT EXTRA EDGE IN PRODUCTION 


Brown & Sharpe 


HIGH SPEED STEEL CUTTERS 


NELCO CARBIDE TOOLS 


PROGRESS IN PRECISION FOR 125 YEARS 
! was cleaning off your desk and thought 


those were old bills of lading!’’ 
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CALENDAR 


American Gear Manufacturers As- 
sociation—Semiannual Meeting, 
Oct 26-29, Edgewater Beach Ho- 
tel, Chicago, II. 


American Institute of Mining, 
Metallurgical & Petroleum En- 
gineers—Fall Meeting, Institute 
of Metals Div, Oct 27-31, Carter 
Hotel, Cleveland, Ohio 


American Society for Metals— 
National Metal Exposition and 
Congress, Oct 27-31, Public 
Auditorium, Cleveland, Ohio. 


Metal Treating Institute—Annual 
Meeting, October 29-31, Hotel 
Cleveland, Cleveland, Ohio 


National Tool & Die Manufactur- 
ers Association—Annual Con- 
vention, Nov 5-9, Sheraton Ho 
tel, Philadelphia, Penna. 


Society of Vacuum Coaters—Fal! 
Meeting and Technical Confer- 
ence, Nov 5-6, Hotel Statler, De- 
troit, Mich 


Society of the Plastics Industry— 
Annual Conference and Exposi 
tion, Nov 17-21, Internationa! 
Amphitheater and Morrison Ho- 
tel, Chicago, II] 


American Society of Mechanical 
Engineers — Annual Meeting, 
Nov 30-Dec 5, Statler and Sher- 
aton-McAlpin Hotels, New 
York, NY 


Society of Automotive Engineers 
—Annual Meeting and Engi- 
neering Display, Jan _ 12-16, 
Sheraton-Cadillac and Statler 
Hotels, Detroit, Mich 


American Society for Metals — 
Western Metal Exposition and 
Congress, Mar 16-20, Pan-Pa- 
cific Auditorium and Ambas- 
sador Hotel, Los Angeles, Calif. 


Society of Automotive Engineers 
—National Production Meeting, 
Mar 19-20, Sheraton-Cadillac 
Hotel, Detroit, Mich. 


American Welding Society—An- 
nual Convention and Meeting, 
Apr 6-10, Sherman Hotel and 
Donovan Hall, Chicago, Il. 


American Foundrymen’s Society 
—Engineered Castings Show, 
April 13-17, Sherman and Mor- 
rison Hotels, Chicago, II 
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the rule that /asts... 


won't rust, chip or peel 


The cutaway drawing shows why the Lufkin Chrome Clad® 
gives you longer wear, greater use than ordinary tape rules. 

Corrosive agents rub right off a Chrome Clad. The glare- 
resistant, hard metallic finish doesn’t scuff away as does enamel. 
The big, easy-to-read numbers stay put. 


Always buy from your distributor . 
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RULE COMPANY 


SAGINAW. MICH. + MIDOLETOWN, N.Y + GARFIE, ONT 
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Control Panel Indicator Lets You Watch Size and Taper. 
Push-Button Control for automatic or manual operation 


Signal Lights Flash 
—as correction is called for 
—when parts are out of size and being rejected 


—when ports are in size 
Classifier Meter shows finished part size 


Program Meter shows amount of correction being made 


BACKED BY YEARS OF EXPERIENCE IN ELECTRONICS AND 
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_CENTERLESS GRINDER CONTROL 


WITH BIG ADVANTAGES! 


Uniform Accuracies— Produces consistently PLUS THESE FEATURES: 

uniform parts. Eliminates intermediate grind- ¢ Easy installation—requires no modification of 
ing operations. grinder. 

Automatic, Self-Compensating — Operates One operator can oversee a group of control- 
automatically, with 100% repeatability. equipped machines. 

Grinder bed automatically advances to com- Control can be moved from one machine to 
pensate for wheel wear and to maintain another. 

parts at required size. Corrections control- Minimum maintenance . . . components sealed 
lable from .000025 to .0005. The RCA Con- against chips, dust and moisture. 

trol in no way limits capacity of grinder. 


“Space-Age” Tolerances—Even the most RCA also manufactures a line of electronically con- 
critical tolerances demanded for precision trolled systems for integrating and automating as- 
equipment can be held by the RCA Grinder sembly lines, elevating hoppers, parts feeders and 
Control—tolerances as close as 50 millionths. orienters, automatic high-speed hardness testers, 
assembly machines and inspection devices. 
Practical for Short or Long Runs— Complete 
set-up time for the Control takes less than 
three minutes. After installation of Control, 
the grinder can be operated automatically or 
manually by merely pushing button on panel. 


Saves Money, Eliminates Scrap— Produc- 
tion rate increases of 300% have been 
achieved. Scrap is eliminated; out-of-size 
parts are held to barest minimums; unit 
costs are lowered; users report greatly ex- 
tended wheel life. 


Radio Corporation of America 
Industrial Automation Equipment 
Dept. LC-139, 20309 Schoolcroft Road 
Detroit 23, Michigan 
Please send me: 
Iustrated brochure on Electronic Grinder Control. 
Complete information on other parts handling, testing or inspection 


Tmk(s) ® equipment. 


RADIO CORPORATION 
of AMERICA 


INDUSTRIAL AUTOMATION EQUIPMENT 
DETROIT, MICHIGAN 


AUTOMATIC CONTROL.... 


CITY 


{Have representative call 
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you get close tolerance drilling with 


UNIVERSAL DRILL BUSHINGS 


Accurately machined bushings are essential 
when drilling to close tolerance. UNIVERSAL 
DRILL BUSHINGS, of finest quality steel, are 
carefully tested for 100% concentricity and 
hardness, assuring pin-point accuracy and 
uniform quality. To prevent tool hang-up and 
breakage, each bushing has a blended radius 
on the top inside diameter. 


We stock drill bushings in all standard sizes and lengths 
at each of the following offices—Universal Engineering 
Sales Co., 1060 Broad St., Newark 2, New Jersey; 5035 
Sixth Ave., Kenosha, Wis., and at our home office in 
Frankenmuth. Contact the nearest office for immediate 
delivery. 


The Universal Drill Bushing Slide Chart gives accurate 
engineering data for the selection of all types and sizes 
of drill jig bushings up to 134” drill size. You may have 
one—free—by requesting on your company letterhead. 
At the same time, get your copy of our new catalog that 
describes all of UNIVERSAL’S products including chucks, 
tool holders, boring bars, bushings and index plungers. 


UNIVERSAL ENGINEERING COMPANY 


FRANKENMUTH 1. MICHIGAN 207 
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This is just one of the many applications of Sunicut 85, which is one of a whole series of Sunicuts... all transparent. 


SUNICUT 85 is a heavy-duty cutting oil 
that lets you see what you're doing 


Transparent, fast-draining Sunicut" 85 leaves 
the workpiece clear for inspection as you go. 

Especially designed for use on _ high-alloy 
steels, Sunicut 85 is ideal for heavy-duty work 
on automatic screw machines and production 
form grinders. It’s a natural for pipe threading 
and similar heavy-duty operations requiring 
frequent and close inspection. 

Easy pumping, fast metal-wetting, and excel- 
lent extreme-pressure lubrication are other ad- 
vantages of Sunicut that lead to production 


economy for you. 


Ask your Sunoco representative about saving 
money with Sunicut, or write to Dept. I-10. 
Industrial Products Department 


SUN OIL COMPANY, Phila. 3, Pa. 


<SONOCD-= 
<< 


In Canada: Sun Oil Company Limited, T 





BEARINGS 





No. 7252-H— 
Plunger Guide 


KRUGGED, ROLLER TYPE 


Meet...and Beat 


SOLID OUTER RACE 
Roller for Hay 
Baler “DEEP, CONTINUOUS, UN- 
BROKEN BALL GROOVES 
7 





Ea Application 
blems 


HEAVY DUTY, COMPOSI- 
TION COMPRESSION SEAL 


*FULL COMPLEMENT OF BALLS 





FIELD TESTED AND PERFORMANCE PROVED 
in a wide variety of tough applications... 
NICE now offers Product Designers the new and 
different UNIBAL® Ball Bearing. UNIBAL design 
and manufacturing methods (patent applied 
for), produce bearings of exceptional durability 
and strength. They feature solid inner and outer 
raceways with deep, unbroken ball grooves... 
there are no split races or loading slots, yet 
there is a full complement of balls. 


NICE bearing No. 7252-H illustrates the rug- 
gedness of the UNIBAL construction. The UNIBAL 
features of this plunger guide roller enable it to 
perform well under adverse conditions of heavy 
impact loading and a unique new composition 
seal design (patent applied for) effectively re- 
tains lubrication and excludes dust, dirt and 
moisture. 

NICE ball bearings in this UNIBAL design are 
available in a wide range of sizes and types, 
with such features as extended races, snap 
rings, seals and shields. Your Inquiries are 
Invited. 


KY nibal teatures 
NICE BALL 


118 CIRCLE 286 READER SERVICE CARD 


Little 
Jobs 
can also 
be 
TOUGH 





NICE No. 6035-H ball bearing is a 
small, but vital component. Its small 
size belies its ruggedness and dura- 
bility under tough operating con- 
ditions ... another example of UNIBAL 
superiority. 


® 


No. 6035-H—Cam 
Roller Operating 
Circuit Breaker on 
Accounting, Calculat- 
ing and Tabulating 
Machines. 











*CONTINUOUS UN- 
BROKEN BALL 
GROOVES 


*FULL COMPLEMENT 
OF BALLS 


FSOLID OUTER RACE 
AND SOLID INNER 
RACE 








BEARING COMPANY 
NICETOWN- PHILADELPHIA: PENNSYLVANIA 
DIVISION OF CHANNING CORPORATION 
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@ spot NHws... 


Plastic compound for making molds for injection of plastic products is reportedly 
meeting all tests successfully, may be on market soon. 

At least one automaker is showing interest in increased usage of magnesium, very 
possibly for one of the forthcoming U S small cars. Evidence of mounting inter- 
est: unprecedented attendance of automobile people at the Magnesium Associa- 
tion’s annual convention in Detroit, October 16-17. 

Industrial production rose in only three European countries in the last year 
(France 7%, West Germany and Austria, 2% each). Italian, Swedish and Dutch 
output held steady but production dropped off 3.4% in England, 3.9% in Norway, 
and a whopping 10.5% in Belgium. 


Some cutting tool manufacturers are thinking of diversifying into other lines to 
keep their shops busy. Reasons: metalworking plants apparently aren’t about to 
start building up inventories of perishable tools, even though business is picking 
up; orders for CEM on high-production machine tools have dropped off badly: 
and price competition is making it no longer profitable to produce some lines of 
cutting tools. 

Corrugated structures may soon compete with and supplement bonded honey- 
comb sandwiches. Budd Co, Philadelphia, has announced electric-welded cor- 
rugation-reinforced structure for light-weight, high-strength applications. Ma- 
chine welds corrugated sheets together to form core, then welds flat sheets to 
sides—and production may be possible on a zero-reject basis, because the equip- 
ment has built-in continuous inspection. Sheet gaps can be repaired by spotweld- 
sy. Feedback system will control welding current to maintain uniform weld 


strength. 

New process for coating cast iron with tin, developed by Britain’s Tin Research 
Institute, involves blasting of castings with very fine grit coupled with inexpen- 
sive tinning flux. 

Instant laboratory heating of metals up to 2300 F, with a 40% savings in fuel, was 
demonstrated on a miniature heat-treating furnace (3 ft long, 15 in. high, 12 in. 
wide) at American Gas Association’s meeting. Principle involves passing a gas- 
air mixture through a porous refractory, then igniting it. Temperature at refrac- 
tory surface builds to 1500 F in 2% min. 

Injunction to stop IAM from trying and fining employees who continued to work 
during a strike at Lockheed-Marietta, Ga, has been obtained by Lockheed on 
temporary basis. And it may be made permanent by court order this month. 
Motors that operate on electricity produced by a chemical “fuel cell,” which, 
converts hydrogen and oxygen into direct current by means of a catalyst may be 
on the market in a year or two, according to Allis-Chalmers. One possible ap- 
plication: for industrial fork trucks. 

Air Force officials say they will stoutly defend the need for Titan missiles because 
these weapons fill a definite defense-capability gap between the Atlas ICBM and 
the proposed solid-propellant ICBM “Minute-Man.” Titans are now under con- 
struction in the new Denver plant of The Martin Company; are expected to fly 
within a year. If Titan is dropped, Minute-Man just might be built in the Denve1 
plant. Martin is a leading contender for the contract. 





Spot index to major News stories. nl 
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l I 123 Metalworking 13] 
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NOW...time proved by the 
toughest production tests 








* 


Gay 


Day by day, more in-plant records prove the production 
possibilities of the new No. 00 and No. 2 Brown & Sharpe 
Automatic Screw Machines. 


“33% higher production...” 


One manufacturer boosted production from 257 to 342 pieces 
per hour. The 33% gain includes a reduction in drilling time 
of 15%, using the improved deep drilling arrangement. 


“Save up to 92% in production time” 


Another manufacturer, by eliminating secondary operations 
necessary with old machines, saves up to 92% in produc- 
tion time, and meets the highest standards for surface quality. 


“tolerances held to .0005” — rejects to 1%” 


From every aspect — accuracy, efficiency, economy — the 
new Automatics are delivering the advantages Brown & 
Sharpe designed into them. 


Figure the comparable savings you can make in your opera- 
tions with the extra speed, precision, adaptability — the easier 
setups and extended tool life. You'll see why so many buyers 
say, “They pay for themselves in record time.” For complete 
details, write: Brown & Sharpe Mfg. Co., Providence 1, R. I. 


‘ BS 
PROGRESS IN PRECISION >» FOR 125 YEARS 


Brown & Sharpe D> 


MILLING, GRINDING, AND SCREW MACHINES * MACHINE TOOL ACCESSORIES 
PRECISION TOOLS * HYDRAULIC PRODUCTS * CUTTERS 
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WASHINGTON ... 


Trade secrets protection... 

Defense contractors will get greater protection 
on their trade secrets under revamped provisions 
of the Armed Services Procurement Regulations 
dealing with “proprietary rights”—that is, data 
on plant layout and tooling, manufacturing meth- 
ods, treatment and chemical composition of ma- 
terials, and other manufacturing secrets. 

In the past, there has been pretty much of a 
blanket requirement that contractors provide 
such details to military procurement agencies 
on major projects. Often, the data has been 
passed on to competitors in cases where the mil- 
itary sought second production sources. 


Now the Defense Dept will spell out more pre- 
cisely when proprietary rights must be sur- 
rendered to the military. The result is a substan- 
tiai liberalization of policy. 

First, the contractor no longer has to provide 
proprietary data for so-called standard com- 
mercial products bought under advertised pro- 
curement. But there’s an exception: when a 
“clear government need... is established” and 
announced in the bid invitations. 

In such a case, trade secrets will now be covered 
by “specific negotiation for such data and the 
contractual requirement shall be listed as a 
separate contract item.” 

But in research and development contracts, the 
contractor must continue to furnish the military 
with “all data resulting directly” from the proj- 
ect. On standard commercial items bought for 
R&D work, however, the contractor need not 
supply formal proprietary information. 

A new exemption from the proprietary data re- 
quirement covers items incorporated as compo- 
nents in R&D models which were developed at 
private expense and sold on the open market. 


The new regulations provide for a new clause in 
military supply contracts stating that contrac- 
tors do not have to furnish proprietary data if 
the product specifications are outlined in the 
contract. But there’s a loophole: The military re- 
serves the right to demand such data in special 
Cases. 


Allowable costs under review... 


Additional changes in military procurement pol- 
icy are in the works. One important new regula- 
tion, due out in December, will liberalize types 
of contract costs that a defense producer can 
pass on as an allowable expense under cost-re- 
imbursement contracts. Actually, the regulation 
change has been held up in recent months by 
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industry criticism that the proposed changes 
would in effect be more restrictive than liberal 


New small business loans... 
Metalworking companies qualifying as small 
business under government rules are in line for 
easier government-stimulated capital on long- 
term loans. 

Congress set up a small business investment 
structure this year, established a $250-million 
revolving loan fund to which big investors could 
subscribe. The objective was to lure banks, in- 
surance companies, and other lending institu- 
tions which previously shied away from this type 
of investment. The new investment companies 
will lend money to small firms with interest 
rates set on state maximums, for 10 years or 
longer. 

Washington officials say the response to the new 
law is overwhelming, that it has attracted big- 
time investors who were not expected to respond 
to the measure. Small Business Administration 
says that literally “billions” of dollars are going 
to be thrown open to small companies for ex- 
pansion and modernization. 

Behind the investors’ enthusiasm is this: Con- 
gress wrote into the new law attractive tax ben- 
efits for the big-time lenders. The lenders are 
coming into SBA in droves for details on how to 
set up small business investment programs. 
Guide rules for federal control will be announced 
next month. SBA expects money to start flowing 
to qualified borrowers soon after. 


Labor outlook... 

The 1958 wage bargaining average, with the 
auto contracts nailed down, comes out below 
last year’s—by a couple of cents. The lower- 
than-anticipated wage hike for Walter Reuther’s 
Auto Workers puts this year’s boost within the 
7¢ to 9¢ levels. 

In 1957, the big settlement range was 10¢ to 12¢. 
This year’s negotiations, while toned down by 
the recession, still came out well for the unions. 
Big factor: the built-in-automatic wage hikes 
paid out in 1958 to provide a solid wage floor. 
Big steel—in early spring—is the next key area 
for negotiation. United Steelworkers’ McDonald, 
already talking a high-priced package agree- 
ment “or strike,” will find management talking 
tough. It started with the auto industry’s firm- 
ness with Reuther. And the steel industry has 
been paying hefty automatic boosts through the 
recession under a three-year contract. They’ll 
be out to make up some of this. It means some 
tough steel bargaining. 
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BULLARD 


rebuilds from 
the ground up 


Yes — we dis- 


I 


re assemble each 
an machine right 
Each in- a down to the bed. 
dividual piece oe tae , 


Ted (cresel-te Meotetel 


et) o-Tett-ve| 


What does 
this mean . Thorough workmanship 


by the same skilled craftsmen 
9) » 
to You? . | 
that built 


the machine. 


- Only “original equipment” 


precision replacement parts, 


oe ele BEM Colt bets! 
where necessary. 


serviceable is 


re-used, if not, it 
is replaced. . Fast 


service. 


. One year guarantee 


on all parts replaced 


If you're planning 
to rebuild any of 
your Bullard ma- 
chines contact 
your nearest 
Bullard Sales Of- 
fice or Distributor 
for a quotation or 
write 


including labor. 


THE BULLARD , CONNECTICUT 
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Production notes... 

Since the recent strike settlement, General Mo- 
tors has been plagued by walkouts over unsettled 
local agreements. 

The same thing has happened with Chrysler, 
which since its settlement with UAW October 1, 
has had a lot of trouble assembling enough cars 
to meet dealer demands. 

Ford, too, felt aftermath effects of the strike. 
At press time, only the Louisville plant was pro- 
ducing in any quantity—mostly Fords, with a 
sprinkling of Edsels. 

American Motors’ Rambler production has been 
hampered by a strike at Budd Mfg Co, Gary, 
Ind, which produces body stampings. 

But Rambler in September chalked up an all- 
time record of slightly more than 19,000 units, 
bringing its fiscal year production to a record 
high of 174,500 units 

Among the GM lines, Buick is bubbling ove! 
with optimism, claims it has orders for more 
than 35,000 cars—and that’s 5000 more than it 
had built by the end of the first week in October. 
Last automaker to get into 1959 production is 
Mercury, which just started building the new 


cars in mid-October. 


Local strikes hamper output... 

Even though most of 1958’s sound and fury ove! 
settlements with the UAW is over—and the 
sound this year was more of a whimper than a 
bang—local and wildcat strikes continued to 
hamper production of 1959 models. 

As reported by General Motors in mid-October, 
something like 263,000 UAW members were on 
strike for one reason or another at 117 GM plants 
throughout the country. 


At press time, for example, six of General Mo- 
tors’ seven Cleveland-area plants were shut 
down as UAW continued to negotiate on local 
issues; and Chrysler had just settled its fifth 
wildcat strike at its Twinsburg, Ohio, stamping 
plant in a month. 

Some Chevrolet dealers were lucky to have even 
a new car on hand for Chevy’s introduction 
date last week because of this situation. And the 
same held true of several other makes. 
Chrysler was having its troubles, too—particu- 
larly at Twinsburg and at Newark, Del, where, 
according to company officials, “a very small 
minority is keeping 3000 people from working.” 
The UAW-Chrysler hassle centered around fir- 
ing of 43 workers at the two plants for conduct- 
ing unauthorized strikes. 
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This has had the overall effect of taking the 
edge off the introductory splash of new models 
by cutting off production and setting back deliv- 
at the most crucial 


ery of new cars to dealers 


time in the automotive yea! 


S-P’s Lark makes its bow... 
Studebaker-Packard launched production of its 
new standard-bearer, the Lark, the first week 
in October. But before that, newsmen attending 
the Lark’s press preview came away with the 
almost unanimous opinion that the Lark is a 
real honey. 

The Lark, with its 108-in. wheelbase, is never- 
theless only 175 in. long overall, making it the 
shortest U S automobile. 

Available in two or four-door sedans, or in a 
slightly longer-wheelbased station wagon, the 
Lark offers an option of either a 6-cylinder o1 
V-8 engine, with or without automatic trans- 
mission 

Still left in Studebaker-Packard’s line, too, 
the Silver Hawk sports car and trucks of 34-ton- 
capacity and under. Otherwise, all the old S-P 


makes and models have been dropped 


N/C makes a comeback... 

Numerical control is far from a dead issue in the 
automotive production picture. While it once 
seemed to have definite practical application to 
body-die making, some automakers turned N/C 
down on grounds that this was strictly a hand 
sculpting job. Now at least one of the “big 
three” is having a change of heart after study- 
ing a new approach to the problem. Using tape 
equipment to trace the model and then using 
this taped information to control the diesinke1 
can eliminate a lot of time and errors over pres- 
ent methods. It may open up a sizable market 
for numerical control which, until now, wasn’t 


very encouraging 


Knotty problem for parts suppliers... 


Independent suppliers of automotive parts are 


in a quandary. For them, this is a period for 
building up banks of parts against the time when 
strike-aftermath troubles are over and the auto- 
makers get into full production swing. 

But if the automakers continue to maintain 
spotty production, those parts suppliers who are 
going all out will have to cut back. 

The parts people are also afraid to build their 
banks too high because this is a year when many 
all-new cars are on the market—and there’s a 
distinct possibility that some drastic engineering 
changes may be made on at least one of them. 
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=, 
GREENLEE 


AIR-FEED AUTOMATICS 


Eliminate Stock Pushers... 

Eliminate Scoring of Stock... 
Provide For Extra Length Feed-Out... 
Reduce Downtime During Set-Up 


MULTIPLE FEED-OUT 


Permits Greater Job Versatility 
and Added Profits 


Greenlee Air-Feed Automatics give you a competitive edge. The 


multiple feed-out arrangement offers a distinct profit advantage in . 


Greenlee Standard 


and 
Special Machine Tools 


machining many types of parts. Threads and oil grooves may 
be rolled on any portion of long shafts. Finish forming 


Multiple-Spindle Drilling may be done on either end. See your Greenlee Distributor. 


and Tapping Machines He'll show you how Greenlee Air-Feed Automatics will 
Transfer-Type Processing 
Machines 

Six and Four-Spindle Auto- 
matic Bar Machines 


pay off for you. 


& Write today for Catalog A-405 — 
first step on the way to more profitable production 


Hydro-Borer Precision : 
Y with Greenlee Automatic Bar Machines. 


Boring Machines 


GREENLEE "ROCKFORD, i. 


BROS. & CO. 
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AIRCRAFT 
and MISSILES... 


Air Force aids subcontractors... 
Air Force contractors will shortly come under 
a new regulation designed to force primes to 
hand out more work to subcontractors. 

In the shift from aircraft to missiles, primes 
have been handling more and more jobs that 
once were farmed out to subs. And the recent 
recession and defense cutbacks have accelerated 
this trend. 

Too, Air Force contractors using rent-free gov- 
ernment-owned facilities have often had a cost 
advantage over subcontractors. 

And the Air Force claims that primes have an 
indirect advantage over other contractors in in- 
stances where the government has furnished 
capital for regular production expansion, leaving 
the prime’s private capital free for other ex- 
pansions. 

But now, if the Air Force has its way, those prime 
contractors using government facilities, and who 
find themselves with extra production capacity, 
won’t be allowed to pull subcontract work back 
in just to keep the plant busy. 

Nor will primes be allowed to reprogram work 
from private facilities to government-owned 
equipment solely for the purpose of producing 
surplus plant capacity on privately owned equip- 
ment. 

Boiled down to its essence, the Air Force’s dic- 
tum is “If an item is one that is normally sub- 
contracted, it is to be produced by a subcon- 
tractor.” And ‘real management pressure” is to 
be kept on the primes to see that this is done. 
What the Air Force has in mind, long range, is 
to keep from creating big complexes of govern- 
ment-owned facilities for prime contractors 


Regulation out next month... 


When the new regulation comes out, probably 
in November, it will take effect immediately. 
Prime contractors need not spell out a detailed 
list of “make or buy” items in a contract. Rather. 
they can stick to a relatively small number of 
critical or major components, assemblies, and 
subsystems that are to be built or bought. Con- 
tract negotiations will determine just what 
comes under the heading of “critical” or “major.” 
The new regulation has been modified somewhat 
so that a prime does not have to notify the Air 
Force when a production item is transferred be- 
tween divisions of a company, which act as sub- 
contractors on a project. 


Under present plans, a prospective bidder for 
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contracts over $350,000, which have cost-reim- 
bursement or incentive provisions, or which will 
involve use of government facilities, must sub- 
mit a proposed “make or buy” list with the bid 
proposal. Disagreements over the list will be 
negotiated between the Air Force and the con- 
tractor before the contract is awarded. 
Subsequent changes can then be made by the 
contractor’s giving advance notice to the Air 
Force. But if the Air Force disagrees with an 
increase in the contractor’s in-plant work, it will 
resort to “persuasion”—with its ace-in-the-hole 
the withholding of government facilities. 


Primes don’t like the idea... 

As can well be imagined, reaction of prime con- 
tractors to the Air Force clampdown is extreme- 
ly negative. While none of them wants to go 
on record against the proposal, primes claim the 
Air Force is being pressured by Congress and 
Small Business Administration. 

But primes admit defense contractors aren’t 
making as much money as they used to. How- 
ever, they say, that’s because of the switchover 
from manned aircraft to missile production, and 
there just aren’t enough dollars to go around. 
Too, say the primes, many subs have overex- 
tended themselves, now want to be bailed out 
with government money. 

The primes insist that it is impossible to deter- 
mine the exact subcontracting structure of a 
contract at the time it is being negotiated. This, 
they say, can only be done after a detailed ex- 
amination of drawings of all components in- 
volved. 

Their objections are evidently making some 
headway. Air Force has loosened up considerably 
from its original proposals, and it’s now believed 
that ultimately the whole thing will boil down 
to the prime’s merely notifying the Air Force in 
advance that his “make or buy” list is being 
changed. 

Subcontractors, oddly enough, don’t all think 
the new regulation is a good thing. The idea is 
good in principle they think, but they’re afraid 
it will cause interminable red tape in negotia- 
tions. 

One major subcontractor thinks the best thing 
to do is to reward the primes for increasing sub- 
contracting work—not penalize them for not 
doing so. 

One suggestion: adjust contract profit rates so 
that primes would get as good a return from 
subcontracted work as they do from doing the 
work in their own shops. 





Another Tinnerman Original... 


Tinnerman Push-On SPEED NUTS 
fasten with a “bite” that can’t shake loose 


In a split-second, this low-cost Tinnerman Push-On 
Speep Nut arches its spring-steel back, then bites 
hard to make a positive attachment on unthreaded 
studs, rivets, tubing, nails, jewels, small housings 


Application is easy—finger pressure starts it; a 
push with a simple hand tool locks it under live 
spring tension. No threads to worry about, no spot 
welding, no riveting, no special inserts, bushings 
or washers necessary. Elimination of extra parts 
and assembly operations may save you up to 50% 


or more in fastening costs. 


Push-On Spreep Nuts lock on everything from 
thermoplastics to die-cast, chrome-plated steel 
Hundreds of variations to fit any shape or size stud 

from very small diameters to larger rectangular 
shapes. Some Push-Ons have “caps” that cover 
exposed shaft, axle or stud ends. 


Check Sweet’s Product Design File, section 8-T. 
Or look under “Fasteners” in the Yellow Pages and 
call your Tinnerman representative for complete 
information and samples. Or write to: 


TINN ERMAN PRODUCTS, INC. 
Dept.12 +» P.O. Box 6688 + Cleveland 1, Ohio 





TINNERMAN 


Speed Nur 


FASTEST THING IN FASTENINGS® 











CANADA: Dominion Fasteners Ltd, Hamilton, Ontaris. GREAT BRITAIN: Simmonds Aerecessories Ltd, Treforest, Wales. FRANCE: Simmonds $.A, 3 rue Salomon de Rothschild, Suresnes (Seine). GERMANY: Mecane-Bundy Gmbi, Heidelberg, 
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MACHINE TOOLS... 


Chinese buy $20 million of tools... 


West German machine tool builders are reported 
to be working on orders totaling $20 million for 
Communist China. These orders were placed by 
a Chinese buying mission that was in West Ger- 
many not long ago, according to the story. It is 
believed that some business went to other west- 
ern European countries too. 


Communist China is understood to have plans 
for purchasing as much as $75 million of ma- 
chine tools in western Europe next year. Most of 
it probably will go to West German builders, 
though the British would like to get in on it. 
There is said to be some question whether China 
can finance machine tools to that amount. 


Turbine gear program up... 


Turbine gear program for Navy ships, moribund 
for months, has come alive. You may recall that 
was on and off several times, with consider- 
able clash of opinion about whether it should 
be carried out. 
Just when it was supposed to have been in the 
clear and the first contractor had signed up, the 
government decided not to proceed. 


Recently, a new survey has been made of naval 
requirements for ships and in turn for turbine 
gears, and of the facilities for meeting these re- 
quirements. A shortage of facilities is reported 
to have shown up in this survey. 


Some $45 million still is available for purchase 
of elephant tools for the program. 


If an eventual “go-ahead” is given, the machines 
purchased would be installed in the plants of 
turbine builders and not stored in warehouses. 
The program is in the hands of the Office of 
Civilian and Defense Mobilization, where it has 
been all along. 


Air cool to replacement... 


The Defense Department’s machine tool replace- 
ment program is running into rough weather. 


Air Force already is understood to have diverted 
to other purposes about $17 million of the $21 
million supposedly earmarked in its 1959 budget 
for replacement. It is doubtful whether the Air 
Force will spend a penny for new machines for 
replacement purposes, though it has been of- 
fered $10 million by the Defense Department on 
top of the $21 million originally appropriated. 


Air Force feels that it can accomplish all the 
modernization necessary by drawing upon pro- 
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duction equipment that becomes idle as procure- 
ment contracts reach completion. In other words, 
it is satisfied to use its own reserve equipment in 
upgrading the quality of its production ma- 
chines. 


Looming large too in Air Force considerations is 
the belief in a brief war. In such a conflict the 
only machines that count will be those in place 
ready for instant production. There won’t be 
time to get machines out of warehouses. 


Proceeding on this theory, Air Force officials see 
little if any need for large reserves of machine 
tools. This theory is responsible in large measure 
for the sizable volume of machines being de- 
clared in excess these days. The number of ma- 
chines expected to become excess in fiscal 1959 
is estimated to be as high as 20,000, compared 
with earlier estimates of 13,000. 

Despite this high total, it is believed that the 
fewest surplus machines in five years will come 
onto the commercial market during the current 
fiscal year. The tools-for-schools campaign is the 


the reason for this anomaly. 


Merger rumors thick... 


Never has the machine tool industry been so full 
of rumors of mergers and of companies for sale 
as at present. There is a solid basis for some of 
the stories. For the truth is that more than one 
company is for sale. 

Various good reasons are behind the decisions to 
sell “at the right price,” the one most often cited 
being the desire of a family owning a company 
to get out from under, partly for inheritance tax 
considerations. 

Several builders are looking around for com- 
panies to buy, mostly to achieve some measure 
of diversification. 


More licensing agreements made .. . 


Three more licensing agreements have been 
completed recently whereby U S machine tools 
will be built by British companies. One invoives 
manufacture of grinding machines by a leading 
British builder. 

At least two U S builders are actively looking 
for manufacturing connections on the Continent; 
and in one case negotiations are said to be in 
progress to buy a West German company. 

On exhibition at the recent Italian Machine Tool 
Show at Milan were some American machines 
built in Italy—a Clearing press produced by In- 
nocenti and a Sundstrand vertical copy milling 
machine manufactured by Fiat. 





alloy steel failures 


Ordinary precautions may protect you most of the time. But your luck 
could run out—and a single alloy steel failure can result in serious loss. 
That’s why the extra precautions of the Ryerson Certified Alloy 
Steel Plan are important to you. Under this plan you know three 
vital facts about the alloy steel you order from Ryerson stock: 
© Heat identification . . . not just type identification, but the positive 
identification of your particular heat of alloy which has been 
spark-tested and separately racked to eliminate the possibility 
of mixed steels. 
Chemical analysis ... not just the chemical range for the type, 
but the specific analysis of the heat from which your steel was 
rolled—keyed to your steel’s identification. 
Hardenability ... not just the average hardenability for the type 
of alloy, but the actual test-proved hardenability of your par- 
ticular heat of steel, as-quenched and at three draw temperatures. 
As a result, you can be sure of the steel you get from Ryerson—sure 
of what it will do...and sure of how to heat-treat for desired 
properties. 
This extra protection is yours at no extra cost. So call your nearby 
Ryerson plant for every alloy steel requirement—and be sure. 


ee) RYERSON STEEL 


Va Member of the «QD» Steet Family 


Principal Products: Carbon, alloy and stainless steel —bars, structurals, plates, sheets, tubing—aluminum, industrial plastics, metalworking machinery, etc. 
JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK * BOSTON + WALLINGFORD, CONN. « PHILADELPHIA * CHARLOTTE * CINCINNATI * CLEVELAND 
DETROIT + PITTSBURGH * BUFFALO +« INDIANAPOLIS * CHICAGO + MILWAUKEE « ST. LOUIS * LOS ANGELES * SAN FRANCISCO +* SPOKANE « SEATTLE 


128 CIRCLE 291 READER SERVICE CARD American Machinist + October 20 1958 





MATERIALS... 


New uses for Uranium... 


Familiar to many people as nuclear-reactor fuels 
and nuclear-bomb materials, uranium alloys 
hold promise as new materials for electronic de- 
vices and computers. Westinghouse Electric 
scientists have uncovered a family of uranium- 
based chemical compounds that are “supercon- 
ductors.” Superconductors permit electric cur- 
rents to flow through them in undiminished 
strength “apparently forever.” 

Because electrical losses are negligible, super- 
conductivity permits smaller, faster electronic 
devices requiring very small supplies of electric 
current. Other superconductor compounds now 
are finding practical application in midget com- 
puters for in-flight guidance of space vehicles. 
Research on the electrical resistance of uranium 
alloys at temperatures less than one degree 
above absolute zero showed that four of them 
were superconductive. Absolute zero is described 
as the lowest possible temperature in the uni- 
verse. It is 459 degrees below zero on the 
Fahrenheit scale. 

As various metals and alloys are cooled to this 
range, their electrical resistance ‘“‘suddenly drops 
to about one-millionth of one-billionth of its 
normal value.’ Two of the four superconductive 
alloys contain traces of manganese and iron, 
thus toppling a widely-used theory that the 
presence of these elements prevents low elec- 
trical resistance. 


Better metals, bigger quantities... 


Vacuum pouring of high-quality steel ingots 
prevents oxidation and allows the metal to re- 
lieve itself of dissolved hydrogen and other gas- 
es as it travels in liquid form from the ladle’s 
pouring spout to the ingot mold. The resulting 
high-quality metal is intended for forgings to 
be used in highly critical places. 

Ingots as large as 500,000 Ib in weight and 120- 
in. dia have been produced successfully by vac- 
uum pouring, according to Bethlehem Steel 
Company’s assistant chief metallurgist Elliot A 
Reid. In a paper read at the Association of Iron 
and Steel Engineers’ convention in Cleveland, 
Mr Reid described Bethlehem’s new seven-ton 
pilot units and two 250-ton vacuum pouring 
units for production. 

Nuclear steel may be the next major step in 
steelmaking. Rapid adoption of nuclear power 
for electric power production in areas of high 
fossil-fuel costs, and its efficiency in marine pro- 
pulsion, suggest that iron and steel production 
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by nuclear-generated heat could cause a revolu- 
tionary transition in the steel industry. 
Outstanding problems to be overcome are radia- 
tion contamination and the resulting health and 
safety hazards. With these problems under con- 
trol, nuclear power could replace rapidly dimin- 
ishing fossil fuels. It would also permit steel- 
making at geographic locations now considered 
impractical 


Rubber variety... 


Nearly a million and a quarter tons of chemicals, 
not including carbon black, are used annually 
in compounding rubber. This quantity, reported 
by arecent McGraw-Hill study, includes emulsi- 
fiers, plasticizers, extenders, anti-oxidants, ac- 
celerators, stabilizers, pigments and modifiers. 
No better reminder is needed that there are not 
merely the six or eight kinds of rubber which 
are listed in conventional production figures. 
Actually the varieties and grades of rubber be- 
ing formulated are almost infinite—good reason 
to select carefully the rubber best suited to your 
needs. 


Briefs... 


Investment cast aluminum-alloy aircraft parts 
made by Arwood Precision Casting Corp have 
a minimum tensile strength of 34,000 psi with 
elongation of 3%. 


Nylon machine screws with round, fillister and 
flat heads, automatically molded to close tol- 
erances in sizes from 4-40 to %-20 are available 
from Gries Reproducer Corp, New Rochelle, NY 
Also available are metal screws with insert- 
molded plastic heads. 

“Silnic” is a new grade of silicon bronze in which 
there is no free silicon segregation to cause hard 
spots. Developed by Chase Brass & Copper Co, 
Waterbury, Conn, the alloy contains some nickel 
and is age hardenable; bars come in hard or soft 
temper. 

Non-metallic ball valve, for chemical-plant use, 
is produced by B F Goodrich Industrial Products 
Co, Marietta, Ohio. Made of Koroseal, Teflon 
seats are provided for the ball. 

Refrigerators based on thermoelectric cooling 
will be commercially available within two years, 
according to a spokesman for General Motors 
Technical Center. However, cost will be roughly 
relative to the current differential between color 
and black-and-white TV. Using semi-conduc- 
tors, cooling will be done without electric motor, 
pump, refrigerant, or coil. 





why use GOLIATH 


when “‘DAVE”’ can 


do the job at 


LF the cost? 
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don't pay $20,000 when you can buy a 


LODGE & SHIPLEY #ij=—furm COPYMATiC 
TRACER LATHE for less than $10,000 


A aig ets: ry ona ag ne oe ye ae i gens “EXCELLENT FOR HIGH 
etter ora ower cos . ‘ re’s new proof o at fac oi PRODUCTION ON SMALL PARTS.” 
the 1307 (10”) HI-TURN 45° COPYMATIC Tracer Lathe! says Indiana Gear Works, Indianapolis 


This rugged and versatile lathe is built to do This well-known precision gear manu- 
production jobs at time and money-saving rates... facturer has a number of Lodge & Shipley 
offers more features, more quality... at prices _'athes in a busy plant. The latest is a Hi- 
substantially below lathes having less Turn COPYMATIC, evaluated as follows: 

power and light construction. SPEED RANGE: 


“The wide range of speeds available on 


Available with 3 spindle speed ranges he: 
this machine is definitely an advantage.”’ 


or variable spindle speed drive, one 
center distance (20”). FEED RANGE: 

‘We are able to select the correct feed 

for all parts run on the machine.” 


aa 


DINABRAKE MOTOR: 
“Speeds production.” 


Fh ean ee 


HP AMMETER: 
“Enables the operator to run the machine 
at full capacity.” 


DESIGN: 
“Compact, provides ease of set-up.” 


ACCURACY: 
“Good.” 


For complete details, 
request Bulletin DM-4 from: 


The Lodge & Shipley Co. 
3056 Colerain Ave. 
Cincinnati 25, Ohio 
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WHAIATIS AHEBAD... 
in Metalworking 


Consumer hard goods output is picking up fast... 


Outlook for the nation’s consumer hard goods 
is improving almost minute-by-minute. In- 
dustries that have been in the doldrums for 
many, many months show steadily brightening 
prospects—notably appliance and farm equip- 
ment manufacturing. It’s still too early, of 
course, to get any kind of concrete evidence on 
how the 1959 automobiles will move, but there’s 
a lot more optimism around Detroit than there 
has been for some time. 


There is a definite indication of an upward trend 
in farm equipment sales and production. This 
has been particularly true in the last two months 
or so. Inventories are dropping steadily, as or- 
ders go up. September’s traditional upturn was 
more marked than ever this year—up some- 
where around 20-25% above August levels. 
From here, it looks like the farm equipment in- 
dustry will ring up sales very close to 1957 lev- 
els this year. 

Appliance sales are vaulting with September 
totals running far ahead of September 1957. But 
the best news of all is that long-overstocked 
appliance dealers have whittled their inven- 
tories way down to a point where the manufac- 
turers now have to pour on steam to replenish 
steadily diminishing dealer stocks. 
Refrigerator sales are showing surprising strength 
for this time of year. Moving well, too, are auto- 
matic washers, and almost all kitchen appliances 
At least one major appliance manufacturer now 
expects to triple first half 1958 volume in the 
second half of this year. 

Steel production and warehousing business con- 
tinues to show a steady gain. Steelmakers agree 


1947-1949=100 
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that October should show a 5 to 10% pickup in 
steel sales over September levels (and Septem- 
ber was second only to June for 1958's top steel 
production honors). 

Steelmakers are now predicting that metalwork- 
ing will show a complete reversal this year of 
1957’s_ start-out-well-then-drop-off-badly rec- 
ord. 

But while the consumer goods manufacturing 
outlook is a brightening one, the more basic met- 
alworking industries to date have participated 
only to a minor degree in overall industrial 
recovery. 

Steel and gray iron foundries, screw machine 
products, stamping and drop forge shops, while 
they are all up slightly from their bottoming-out 
points, are still moving sideways at levels con- 
siderably below last year. 

Screw machine products output today is at its 
lowest levels since 1938, with orders off 24% 
from year-ago levels. But there has been some 
improvement in steel product orders in recent 
weeks 

Steel castings producers showed something of a 
pick-up in the last week or two, but still not 
enough to establish a solid trend. 

Gray iron foundries are today operating at 
51.3% of maximum demand compared with 
40.8% in the vacation month of July. Backlog 
stands at a month. 


Stampings are still spotty and there is little in- 
dication of improvement for some time to come. 
Drop forgers, although they have posted mod- 
erate gains each month since July, are still op- 
erating considerably below 1957 levels 


AMERICAN MACHINIST INDEX 
OF METALWORKING PRODUCTION 


BASED ON MANHOURS WORKED 
IN THE FIVE COMPONENTS 
SEPT. AUG. JULY AUG. 
Esti- Pre- Re- Year 
mated liminary vised Ago 


Total Index 157 156 154 177 





Machinery 128 126 = 151 


Electrical 
Machinery 191 «+181 


74 84 


Transportation ... 333 


Other 
Metalworking .... 135 





WAIAI’S AHHAD... 
in Business 


AMERICAN MACHINIST INDEX 
OF METALWORKING PRICES 


1947=100 


SEPT AUG JULY AUC 


Pre- Re Yea 








a | 156.1) 


Index 156.1 155.9 155.8 153.4 





Metalworking 


Machinery 180.8 181.2 178.4 


Other Machinery 


exc. Electrical .. 166.2 166.0 162.7 








Electrical 





Machinery 159.0 158.9 155.7 








Fabricated Metal 


Products 146.2 146.2 144.4 
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A fast ride on the road to recovery... 


The U S economy is recovering from its recent 
recession with tremendous speed. Now we have 
solid facts to prove that business activity is in a 
rapid upsurge. One of these facts is that the 
McGraw-Hill Index of New Orders for Industrial 
Machinery is up 30% from its recession low 
point 

Another is the rate of activity in steel, which 
now stands at 70% of capacity. Even the slow- 
moving statistics of th egross national product 
have aligned themselves on the upside with a 
gain of $10 billion in the third quarter. GNP 
may rise almost as much in the last three months 
of this year. This is almost twice as fast as the 
1954 recovery. 

There are three major elements in the recovery. 
First, a high level of personal income—fed by 
wage increases and special government pay- 


ments—has kept consumer spending on the rise 


Second, the economy has gotten a special boost 


from government spending—present and pros- 
pective—on defense, highways and other public 
works. 


And third is the rapid reversal of business in- 
ventory policy—to rebuild stocks that threatened 
to be depleted by the high levels of consume: 
and government expendiutre. 


Where do we go from here? It’s not hard to find 
experts in Washington or Wall Street who ex- 
pect business to keep rising during all of 1959 
at the current rate of gain. Such a rise would 
bring GNP, by next year-end, close to the level 
of $500 billion that used to be the goal for 1965 
These dollars are inflated dollars but it would 
still be a rapid climb representing real gains, not 
just inflated dollar gains. The reasoning is that 
a continued rise in government spending, plus a 
recovery in capital goods and a new surge in 
consumer buying, are all clearly foreseeable at 
this time. 





WEEKLY BUSINESS INDICATORS 
Business Week Index of Activity (1947-49—100)* 
Steel ingot production (thousands tons) 

Electric power output (million Kilowatt hours) 
Production of automobiles and trucks 


Engineering construction awards (Eng. News-Record, millions) 


MONTHLY BUSINESS INDICATORS 


Refrigerators sales (thousands of units) 

Vacuum cleaners sales (thousands of units) 
Washers sales (thousands of units) = 
Household electric range sales (thousands of units) 
Radio production (thousands of units) , 
Television production (thousands of units) 

Gear sales index (1947-49—100) 


Lotest Preceding Yeor 
Week Week Ago 
136.0 135.5 140.3 
1,918 1,901 2,105 
12,111 12,342 11,564 
57,212 63,253 35,257 
$353.1 $495.7 $323.9 


Lotest Preceding Yeor 
Month Month A 


go 

280 316 316 
264 253 218 
277 289 335 
56 64 57 
622 774 613 
275 377 361 
N.A. 162.1 211.4 


Foundry equipment new orders index (shipments, 1947-49 100) N.A. 77.9 98.6 


* Seasonally adjusted 
132 
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The finishing action—an abrasive tool rotates in tight mesh Grit content of the abrasive-plastic tool varies with application. 
(and drives) the hardened work gear in a crossed-axes relation- Relatively inexpensive, the throwaway tools actually become 
ship. The table traverses the work the full face width. even more accurate as they “‘wear in"’. 


Hanouncing HARD GEAR 
FINISHING... 


»».new process removes nicks and 


surtace imperfections after heat treating 
to give you quiet, smooth-running 
gears. Uses iong-life throwaway 

tools to slash rejections 


Now you can obtain consistent quietness and smooth- 
ness on your hardened small- and medium-sized gears 
(up to 12-inches diameter). Michigan Tool's Abrasive 
Hard-Gear Finisher does the job quickly and effec- 
tively at low cost. It uses amazingly long-life abrasive- 
impregnated tools to remove nicks and burrs, improves 
finish, and tightens dimensional accuracy by further 
Abrasive Hard Gear Finisher (Model 999), a compact, func- refinement after heat treat. It all adds up to quiet, 
tionally styled machine cleans up and silences hard gears in 
about one minute. With horizontal axes, the finisher is easily lower cost gears. Full details in Bulletin 999. Write for it. 
tooled for semi- or full-automatic operation. An integrated 


gear speeder and/or crowning attachment are optionally 
available with the machine. 


7171 E. McNICHOLS RD., DETROIT 12, MICH., U.S.A. V 
IN CANADA: COLONIAL TOOL CO. LTD. 
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MAGAZINE OF 
METALWORKING PRODUCTION e ESTABLISHED 1877 


In Shape For Tomorrow 


All the statistical and psychological evidence 
points to the fact that our economy is on its way 
out of the recession. 

The trend in Metalworking from here on will 
be up. The fourth quarter will be better than 
preceding quarters; and the production curve 
during 1959 will be ascending. 


Next year promises... 

to bring to the nation’s metalworking industries 
a production total of about $120 billion, a healthy 
gain of 18% over this year’s dollar volume. The 
total will be within shooting distance of the all- 
time peak of $129 billion attained in 1957. 

The question then arises, “How well prepared 
are you to take advantage of the opportunity 
immediately ahead?” Neither you nor your 
competitors are going back to the exact situation 
that prevailed prior to the recession. Conditions 
have changed even in that short a time. 

Your product probably has been redesigned 
since then. Or perhaps you have developed new 
products. If you have done neither, watch out! 


New materials have come... 


onto the market. Higher cost for materials and 
labor confront you. And every time you are 
forced to raise your prices you tend to circum- 
scribe your own market. 

Our economy is resuming its growth. Even in 
areas which remain static, some companies will 
expand while others will lose ground. The alert, 
intelligent, far-sighted managements will 
emerge from the competitive fray stronger than 
before—their volume up and their profits satis- 
factory. They will do this at the expense of the 
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managements that are short-sighted and less alert. 

In which of the two groups wili you be? The 
answer depends on many factors; and one of 
these factors is whether you have been sitting 
doing nothing and intend to continue to pursue 
this slothful policy, or whether you have used 
the slack period to prepare for what is to come. 

For one thing, what have you done to modern- 
ize your production facilities? Are you content 
to let high costs creep up and overwhelm you 
and then try to do something about them after 
it is too late? 

We feel so strongly about the imperative need 
for greater modernization of equipment in met- 
alworking plants that we are devoting in this is- 
sue a 32-page Special Report (page 151) to the 
subject. 


Our studies in preparing ... 


this report have turned up some amazing infor- 
mation. Productivity of today’s machines, on the 
average, is more than half again as great as of 
machines of 1948 design. Try to laugh that off! 
If you can slash your costs and increase your ef- 
ficiency to that degree, how can you keep from 
looking over carefully all the old machines in 
your shop and taking action within your finan- 
cial ability to make replacements? If it is return 
on investment that you are seeking, you will 
get it fast. 

The point is that now is the time to get every- 
thing, including your shop, in shape for tomor- 
row. Come tomorrow and you are not ready, 
you will have a rough time of it against com- 
petition that did what you neglected to do. Mod- 
ernize now and you will be in a sound position to 
grow with Metalworking and to profit therefrom. 
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PAYOFF: 


In the tool shop or in your high production bay, the wide-rang- 
ing versatility of a Cincinnati Rigid Shaper gives you maximum 
productivity for your invested dollar. And for each of the many 
jobs you can do on it, a Cincinnati Rigid Shaper produces some- 
thing extra —in metal cut per hour, in accuracy, in ease of oper- 
ation. See for yourself why a new Cincinnati Shaper would pay 
off for you: write Dept. A, for Catalog N-7, just off the press. 


Shapers / Shears / Press Brakes 


el 


ze CINCINNATI we 
SHAPE! co. Cincinnati 11, Ohio, U.S.A. 
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Sales boom at Western Tool Show 


Large on-the-spot sales of metal- 
working equipment at the recent 
ASTE Western Tool Show offered 
concrete evidence that the aircraft 
and missile-loaded West Coast is at 
last snapping out of the doldrums it 
has been in since the drastic defense 
cutbacks of a year or so ago. 

Topping the sales field at the Show 
was a whopping $500,000-plus orde: 
anded by True Trace Corp for i600 
of its new Synchro-Trace units (a 
die and mold-making machine that 
automatically contours a part fron 
a master). The buyer: Bridgeport 
Machine Co. And although the 
Bridgeport people had been nego 
tiating with True Trace before the 
Show, up until Show time they had 
not actually seen one in operation 
Evidently they liked what they saw 
to the tune of $500,000. 


Good Sales Activity 

Overall sales activity good 
with good prospects offsetting the 
rather light 12,000 attendance 

Visitors also crowded around Nort} 
American Aviation’s numerical con 
trol demonstration, in which NAA’s 
Autonetics Division premiered an 
advanced model of its NuMill mult 
ple-axis control system. 

Attached to a Brown & Sharpe No 
2 vertical mill, NuMill automatically 
scribed a series of station lines on 
metal to better than 0.0001-in. ac 
curacy. The mill can be applied to a 
wide range of machine sizes 
types for use in tooling and produ 
tion systems. 


was 


ana 


Foreign Equipment Shown 

A wide variety of precision equip 
ment reflected increasing demand fo: 
such equipment by the missile in- 
dustry. Switzerland’s Perrin Bros 
came up with a new, high-precision 
optical jig boring machine that is ac 
curate to within 0.0001 in. The ma- 
chine is equipped with distance-view 
projection screens that permits dis 
tortion-free viewing from any angle 
Machine has infinite spindle speeds 
up to 3200 rpm, and the spindle head 
has rapid power feed with pushbut- 
ton control. Coordinate table may be 
used as a measuring table, or it can 
be applied to a radial drill or a mill 
ing machine. 

Another interesting import was the 
Japex D-103, a Japanese-made spark 
machining unit that works steel to 
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steel. For example, in die-plate mak- 
ing only the male punch is made into 
profile. Using this punch as an elec- 
trode, it is possible to make a matched 
die plate in heat-treated tool steel 
Machine can work dimensionally 
down to 0.0004 in., remove up 
to 6 grams per minute with an im- 
pulse generator attachment. The Ja 
pex people say that an advanced 
unit, Mode] D-500, will be out soon 
It can remove 6.6 lb of steel per hour 
handle electrodes up to 70 Ib 


can 


Canadian Builders Exhibit 
Canadians were active at the 
Show, too, appearing under the aegis 
of Canada’s Department of Trade 
and Commerce in the first Canadian 
government sponsored exhibit at a 
U S trade show. The Canadians chose 
to lead off with this show because 
they feel the West Coast offers a 
good market for Canada’s special 
machines. Eleven machine too! build- 
ers participated. 
On the technical 


side, sessions in 


From tape to part... 


the Shrine Exposition Hall (where 
the Show was held) and at the Los 
Angeles Biltmore were well attend 
ed, even though they conflicted with 
the concurrent SAE National Aero 
nautic Meeting somewhat 


Power Spinning Session 
Outstanding was a session on pow 
er spinning, in which Cincinnati 
Milling’s John N Heater described 
current efforts to extend power spin 
ning techniques into those areas now 
dominated by hand spinning. Ac 
tivity is now under way, he said, to 
produce hemispherical, elliptical and 

venturi shapes for missiles. 

In the same session Titanium Fab 
ricators’ Fred Spieg] discussed spin 
ning processes for making hemi 
spherical shapes in standard and 
hard-to-handle materials. Potentia 
spinning configurations, he said, in 
clude hemispherical shapes, cones 
cylinders—and hemispheres 
cones with integral cylindrical por 
tions and integral bosses 


ana 


Attention getter at the recent ASTE Western Too! Show was this three-dimen 
sional, tape-controlled system which directly and automatically converts a de 
sign intent into a complex, high-precision helical part. Built by North American 


Aviation’s Autonetics Divison, this 


NuMll 


machine takes tape directly from 


digital computers. Its advantages, according to Autonetics, include modular, all 


transistor construction; precision 


optical 


feedback measurement of machine 


movement (independent of lead-screws) and repeatable accuracy to tolerances of 


2/10,000ths of an inch 


1958 
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Continuous ultrasonic welding of 15-ft rib-tube assemblies 


Machine continuously welds aluminum spiral ribs to 15-ft- the 
long aluminum tube by a series of overlapping ultrasonic 
spot-type welds. Work passes under a rotating welding tip 
into weld zone 


that delivers uninterrupted power 


operator 


sified 


Once automatically 


starts the 
since 1955 by Aeroprojects Inc, West Chester, Pa, on a clas- 
contract, the 


machine, which has been used 


15-ft rib-tube assembly is completed 


Any ideas on how to use radioisotopes? 


The Atomic Energy Commission is 
willing to foot the research bill for 
companies with promising new ideas 
on how to increase the efficiency of 
American factories through use of 
radioisotopes. 

AEC says it expects, by next June 
30, to parcel out $3,650,000 in re- 
search and development contracts. 

If the past is any guide, the metal- 
working industry will get its share. 

Public interest has centered on the 
use of nuclear reactors to produce 
electric power. But AEC has long 
pointed out that the national wel- 
fare and economy may be enhanced 
more by industrial use of reactor by- 
products—namely, radioisotopes. It 
has supported private research in 
this field. 

The Commission, following a series 
of conferences with industry spokes- 
men, is now moving to expand this 
program. 


Proposals Wanted by June 30 
Industrial organizations and re- 
search labs are invited to submit 
proposals by June 30 “for isotope 
development projects calculated to 
advance the technology and benefit 
the national welfare and economy.” 
Principal reliance is placed upon 
company engineers and technicians 
in various industries to make their 
own proposals. However, in cases 
where AEC is interested in kicking 
off exploration of an entirely new 
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field, it may specifically designate 
areas where it would welcome pro- 
posals. 

Proposals will be evaluated on the 
basis of such criteria as potential 
contribution to the national economy 
and welfare, originality and applica- 
tion to key industries where radio- 
isotopes have not been exploited. 

Initial studies already begun by 
the Commission give some hints as 
to the scope of the government’s in- 
terest: 

@ Attempted development of a 
technique for routine measurement 
of tool wear, using a low-level radio- 
active source. Industry now spends 
millions of dollars per year on tool 
replacement. Radioisotopes may pro- 
vide a means for lengthening tool 
life greatly and for decreasing costs 
of machining metals. 

@ Planning and procuring equip- 
ment for industrial isotope training 
courses. Inadequate industrial iso- 
tope training stands in the way of 
fuller use of radioisotopes. Special 
courses in isotope technology for 
workers in highly industrialized 
areas should go far toward solving 
this problem. 

@ Technical, economic and man- 
agerial evaluation of the present 
status and future prospects for in- 
dustrial applications of high-level 
radiation. 

Emerson Radio 
Corp, acting for 


& Phonograph 
a chemicals-elec- 
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tronics-metallurgy group, has an 
$87,000 contract for this study. 

Nuclear Science & Engineering 
Corp has a $22,500 contract to de- 
velop, among other things, a port- 
able variable-height, liquid-level 
measuring device and a nuclear 
height gauge for measuring solid 
materials in bulk storage containers. 

Armour Research Foundation is 
conducting a $53,000 study aimed at 
developing isotopic sources of low 
energy secondary X-rays. Numerous 
applications for measurement and 
testing of low-density materials are 
foreseen 


Information Held Confidential 

AEC says it will treat informa- 
tion submitted in contract proposals 
as confidential business, if a firm so 
requests. But once a contract is 
granted, all technical information 
developed will be the property of the 
government and may be dissemi- 
nated to the public for general use. 

AEC officials hope industrial iso- 
tope research can be expanded even 
more in future years—and they think 
the evidence shows such research 
pays for itself (taxes on increased 
industrial profits due to use of radi- 
ation and isotopes more than pay for 
the current program). 

However, there have been Con- 
gressional rumblings that, if such 
research pays for itself, industry 
should be willing to pay for it. 
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Just what can be done with plastic 
tooling? Measured by the twin yard- 
“What does it and 
much does it save over metal 
formulas 


sticks of cost?” 
“How 
tooling?” specific 
measure up pretty well 
That's the conclusion drawn by al- 
most 200 metalworking executives 
and engineers meeting in a one-day 
eminar at Lansing, Mich, under the 
ponsorship of Ren Plastics Inc, de- 
veloper of epoxy tooling compounds. 
This was the first of several seminars 


new, 


to be held in Chicago, New York, 
Dalla Milwaukee, Philadelphia, 


Cleveland, Boston, St Louis, Cincin- 
Pittsburgh, in which ex- 
perts from the automotive, aircraft, 
appliance and other metalworking 
will sit down with plastics 
people to talk over tailor-made for- 
applications 


nati and 


fields 


mulas and new 


Eight-Year History 

Epoxy resin compounds for plastic 
tooling aren’t brand new—they’ve 
been pretty widely used for some- 
thing like eight years now, aS was 
brought out in the opening seminar 
session, which started off with a 30- 
minute sound film covering funda- 
mentals of plastic tooling, physical 
characteristics of tooling plastics, po- 
tential savings, price of such tooling, 
as well as advantages, limitations. 

Basic aim of these seminars, Ren 
Plastics president Harold E Renaud 
told the group, “is to bring to the at- 
tention of users and potential users 
the existence of specific formulations 
of plastic materials for various tool- 
ing applications 


Wide Variety Available 

‘Although many different metals 
available for tooling are generally 
recognized, as are the wide varieties 
of properties available in a single 
metal such as steel, many people in 
industry are not aware that the same 
is true of epoxy resins. With the ex- 
tensive variety of formulas avail- 
able, one epoxy resin will not have 
the same properties as another 
These variables may make the dif- 
ference between success or failure in 
a tooling application.” 

And another variable that has a 
great deal to do with the success of 
any plastic tooling application is the 
ability of the engineers and 
men on the job. 


shop 
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What's new in plastic tooling? 


Epoxy tooling compounds have 
their advantages: dimensional and 
chemical stability, resistance to acids 
and alkalis and to grease and com- 
organic solvents, non-toxicity, 
non-corrosiveness. They are easy to 
mix and the resulting tools are light, 
easily handled and easily repaired. 


mon 


Geometry Still a Problem 


But plastic tooling admittedly has 
its limitations, too—mainly geometric 
wrinkles that have to be ironed out. 
For instance, it is usually cheaper 
to make simple flat tools from metal, 
whereas plastics are more econom- 


ical when reserved for complex 
shapes. 

But in high-heat applications, 
such as very deep draws, plastics 


present some difficulties because the 
upper range of the heat-distortion 
point for most epoxy compounds is 
about 300 F. Thus, plastics 
have a definite place in tooling, they 
are not an out-and-out substitute for 
other materials. 


while 


Real Cost Savers 

But there have been many in- 
stances in which plastic tooling has 
effected notable savings: 
@ In the automobile industry, plas- 
tics accounted for 40% of the tooling 
program in some plants—and this 
figure is even higher in most aircraft 
plants 
@ One particularly profitable plastic 
tooling application is a die for stamp- 
station wagon roof panels. A 
steel die for this job would 
about $38,000, but a plastic die was 
built for only $22,000. Net savings on 
this application alone was $16,000. 
@ In an aircraft plant, a kirksite 
stretch die cost $256. In plastic, the 
same die cost $152. 
@ An aluminum canopy 
fixture, built for an aircraft 
pany, cost $854. In plastic, this tool 
cost around $331. 
@ 'n one automobile plant, a set of 
12 fixtures required 22 weeks de- 
livery time, cost $68,000. When the 
company switched to plastics, the 
same fixtures cost $33,009, were de- 
livered in seven weeks—a cost sav- 
ings of 50% and a reduction of more 
than 70% in delivery time. 

Winding up the Lansing seminar 
were actual demonstrations of 
eral methods of building plastic tools. 


ing 
cost 


checking 
com- 


sev- 
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Draw die for stamping 
a television bezel 
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Glass checking fixture 
for an automobile 
windshield opening 


























Quarter panel side 
assembly welding fixture 
(weight 351 Ib vs 1264 Ib 
for same fixture in steel) 
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Grit blasting machine .. . 

rotates the housing while the blast nozzle 
right) scours the bore with a 
crushed aluminum oxide grit. Cleaning cy 


12 to 18 minutes. Prior to 


(upper 


cle ranges from 


blasting, the surfaces to be metallized are 


roughened by turning a fine-pitch groove 


ind are then vapor degreased 


Metallizing machine . . . 


has two oxyacetylene metal spray guns that coat the bore of aircraft engine compressor 


housings with a soft aluminum alloy. Automati« 


controls assure consistent coatings in 


the two different housings that are sprayed. Gas cylinders and wire feed reels are located 


near the control panels 


Sprayed aluminum 


No turbine can be efficient if there is too much leakage past the blade 
tips—turboprop aircraft engine compressors are no exception. GM's Al- 
lison Division solved this problem with an automatic metal spraying 
process that minimizes the blade-to-housing clearance 


By Loyd E Batchelor. master mechanic 


Aircraft Engine Operations Allison Div, General Motors ¢ orp, Indianapolis 


A close fit between the rapidly mov- 
ing blades of a turboprop compres- 
sor and the the stationary 
housing minimizes air leakage past 
the blade tips—a necessity for ef 
ficient 
achieve minimum clearance the bore 


bore of 


compressor performance. To 


coated with a soft material; 


there is 
distortions 


can be 


where interference due to 


minor the blade merely 


away the excess material 


cuts 


materials have been used 


but 


Several 
in past none showed suf 
ficient 

Our engineering department, dur 
ing Allison’s search for more durable 
coating, discovered that sprayed alu- 
minum offered the best solution— 
and after preliminary tests proved 
the metallized coating 
was ordered into production. 

While we able to 
satisfactory coatings on the stainless 


years 
service life 


successful, 


were produce 
steel housings by a manual blast and 
spray technique, we soon found this 
method too slow to meet production 
schedules. Also, quality and uni- 
formity of the coatings were serious- 


ly affected by many variables which 
unable to control. The 
sprayed metal would shrink and 
cause internal stresses. Poor spray 
ing techniques and uneven heating 
set up additional which 
might exceed tensile 
strength of the coating and 
cracking, or exceed the 
strength and cause flaking. 
metal spraying ma- 
chines were the 
They could support, rotate, and au- 
tomatically turn the workpiece end- 
for-end at the end of each spraying 
cycle, permitting accurate control of 
metal deposition. 


we were 


stresses 
even the 
cause 
sheat 


Automatic 


obvious solution 


Surface Preparation 


The compressor housings are hol 
low cylinders made in two separat« 
halves. The bore consists of a series 
of thirteen lands separated by shal 
low grooves, but only the lands are 
to be coated. 

Our surface preparation 
of roughening the surface of the base 
to insure mechanical cleanli- 


consists 


metal 
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Metal spray gun assembly .. . 





mechanical 
preheat the 
moisture 


to provide a 
interlock. Then we 
workpiece to remove all 
and expand the part, and finally we 
apply an intermediate coating of a 
metal having better adhesion char- 
acteristics than the aluminum alloy 
used for the final coat 

Roughening is done by finish-bor- 
ing the lands with a pointed tool fed 
so as to chase 45- to 50-pitch threads 
0.010 to 0.015 in. deep. The machined 
housings are vapor degreased, then 
blasted with crushed aluminum ox- 
ide grit in a special airblast machine. 

Just before spraying, the housings 
are preheated to 200 F in an oven, 
and they are held between 150 and 


ness and 


200 F throughout the entire opera- 
tion 
Precoating 

Our first attempt at precoating 


called for a molybdenum alloy to be 
sprayed on the lands. This alloy was 
so hard that all machining had to 
be done in the workpieces prior to 
spraying. In addition, we had to 
mask off all the and holes 
before we blasted and sprayed. These 
masks further complicated the oper- 
ation because they extended above 
the surface of the lands, thereby 
preventing the grit from reaching 
the entire land surface. 

Finally, a ferritic stainless steel, 


grooves 
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is fed through the housing by a leadscrew. The deflecting nozzle 
on the gun extension can be adjusted anywhere from 4 to 10 in. 
from the work surface. Separate guns are used for the stainless 
steel precoat and the aluminum alloy final coat 





Index table rotates housing 180° 
as the metal shroud opens at the end of each in-and-out cycle. 
This permits gun to enter bore from other end for the next 





spraying cycle, insuring even coating of all bore areas. After 


metallizing, the final machining is done on a vertical turret lathe 


reduces compressor clearances 


type 420, was chosen for the pre- 
coat. Now, we can spray the bores 
with both precoat and final coat, 


then finish machine the grooves in 


a subsequent operation 
Metal Spraying 


Both the precoat and the final coat 
are applied as the compressor hous- 
ings are rotated in the special meta! 
spraying machine. Separate Metco 
Type Y metallizing guns are used fo1 
each coating, and each gun can be 
passed through the bore during the 
spraying cycle. The machine, ad- 
justable for speeds of 20 to 35 rpm, 
supports the housing between cen 
tering rings at each end. 

At the completion of each in-and- 
out pass of either gun the work-sup 
Because each 
starts at the op- 
“shadowed” 


port table rotates 180 
pass 
posite end of the bore, 


subsequent 


surfaces are sure to be coated 

A built-in 
matically cycles the machine for the 
number of spraying passes required 


control system auto- 


to build up the specified coating 
thickness, and then stops the ma 
chine. A shroud around the work- 


support table, a blower, and a dust 
collector cool the work area, as well 
as remove the dust and fumes. This 
arrangement also serves to hold the 
workpiece within the required tem- 
perature range. 
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The guns are separately mounted 
and are separately controlled from 
individual control panels. Either gun 

-they are used one at a time—can 
be brought into contact with a lead- 
screw for the in-and-out spraying 
pass. A four-way valve serves to fire 
up and coordinate the guns by prop- 
erly sequencing the gas-air mixtures 
and igniting the flames through a 
controlled spark plug. Wire feed rate 
is the only adjustment made at the 
guns Traverse rate for 
the guns, in either direction, is ad- 
justable between 4% and \% in. pe 
revolution of the housing. 

For the precoating operation, the 
left-hand gun is in use. It deposits 
a coat approximately 0.001 in. thick 
each time it goes through the part, 
and is timed to make two in-and-out 
passes, depositing a stainless coat 
approximately 0.004 in. thick 

The final coat of aluminum, 0.035 
in. thick, is built up as the right- 
hand gun makes six in-and-out pass- 
es, depositing approximately 0.003 
in. of metal each time through the 
bore 

When the required amount of alu- 
minum has been deposited, the hous- 
moved to a vertical turret 


themselves 


ing 1S 


lathe for finishing the grooves, and 
for a fine boring cut on the alumi- 
num-faced lands to insure a smooth, 
concentric finish. 
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ATMOSPHERE ~ | 


DRAW FURNACE FOR RX-GAS GENERATOR ALLCASE 


ATMOSPHERE 
DRAW FURNACE 
| # FURNACE 


ox; CF.H. 


DEW POINT CONTROLLER [ses 


i200 CFH 
RX-GAS 
UNLOAD mannan GENERATOR 
‘eae ‘ : : -—_—_—_—_—_—_, TRANSFER 

TABLE 


—__- 


STATION HOT OIL QUENCH 


PRODUCT v7 


a 
‘S 


; & 


fp b= 


VA ~ WORK FLOW <— 


L 





(2 SHUTTLE BUGGY 
[ = 
TEMPERATURE CONTROLS FOR 


RX-GAS GENERATOR AND 
SUPER ALLCASE FURNACE 





hits FURNACES 
TEMPERATURE CONTROL 


COOLING CHAMBER y 


Operation sequence... 

. (1) Tray on load table is loaded by operator; shuttle 
buggy picks up load and deposits it in hardening furnace; (3) 
load is heated to hardening temperature; (4) 
natically quenched in hot oil: (5) shuttle buggy moves load 


to transfer table; 7) load is washed; 
(8A) or (8B) load is tempered in one of two atmosphere draw 
furnaces; (9A) or (9B) load is cooled in and 


(10A) or (10B) trays are unloaded 


(2) (6) product is inspected; ( 


cooling chamber 


load is auto 


One man handles flexible 


Smooth work flow, like that in a mass-production shop, comes about 
from mechanical handling aids and automatic furnace operation. 
Work size ranges from small parts to large gears, rollers and shafts 


With a straight-line setup, we have 
solved the problem of heat treating 
parts that vary in size and shape. 
Wasted motion, unnecessary han- 
dling and lost time are minimized by 
mechanical handling methods, auto- 
matic controls, and safety equipment 

A motorized shuttle buggy, or 
charging car, transfers work loads 
through the various processing op- 
erations. Protective atmospheres for 
the hardening, tempering and agi- 
tated hot-oil quenching operations 
produce excellent surface conditions 
and decrease finishing costs 

Certain parts such as large gears, 
rollers and shafts, present one prob- 
lem. They are subject to extremely 
heavy shock loads, as well as static 
load, require the utmost in hardness 
and toughness. Smaller parts demand 
an easy and efficient method of han- 
dling for quantity production. Con- 
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sequently, at times one or several 
large parts constitute a furnace load, 
while at others several hundred piec- 
es may be incorporated 

A large part of our 
consists of pinions, gears, 
shafts and pins ranging up to 6 in 
in dia. Alloy steels in the 4100 and 
4300 series, as well as cast steels of 
similar compositions, are used. Nor- 
mal hardening temperatures range 
from 1500—1600 F. Carburized parts 
produced from 8600 and 4300 series 
steels are similarly heated. 

To handle the variety of work with 
ease and flexibility, a Super All- 
case controlled-atmosphere harden- 
ing furnace, a spray washer, two 
controlled-atmosphere, recirculating, 
tempering furnaces, and two at- 
mosphere generators were installed 
All equipment was built by Surface 
Combustion Corp, Toledo, Ohio 


production 
rollers, 


American Machinist - 


By FV Horak, manager, 
Metallurgical Operations, 


Harnischfeger Corp, Milwaukee, Wisconsin 


Hardening Furnace 

The Allcase furnace is of the en- 
closed quench type and completely 
automatic. The furnace heating 
chamber, heated by _ suction-type 
radiant tubes, has a work space of 
30 in. wide, 48 in. long and 18 in 
high. A roof fan circulates the at- 
mosphere gas around the tubes and 
through the work load. Although 
primarily used for clean hardening, 
the 1800 F maximum temperature 
range makes it available for carbur- 
izing as well. The necessary enrich- 
ing panel with automatic valves and 
flow meters is an integral part of the 
furnace. Hot oil is circulated within 
the inclosed quench tank and through 
coolers to maintain temperature con- 
trol throughout quenching. 

A 1200 cfh Surface RX gas gen- 
erator supplies the necessary at- 
mosphere for this furnace, as well 
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Left—Heavy parts... 


are placed on open trays, smaller ones in box trays. Shuttle 
furnace. 


buggy charges a load into hardening 


Shuttle buggy is ready to charge a draw furnace. The chain 
g 


Right 


bules of 


separate handler to 


heat-treating line 


as for a large radiant-tube pit fur- 
nace installed near by and used for 
similar purposes. 

To minimize operator attention, a 
Surface Autocarb, automatic signal- 
ing dewpoint controller monitors the 
RX gas generator and provides a 
constant-analysis atmosphere at the 
hardening furnace 

This combination of equipment 
supplies and controls a furnace at- 
mosphere which permits a produc- 
tion of an average of 460 lb net of 
work per hour substantially free of 
surface decarburization. 


Tempering Furnaces 

Tempering is carried out in either 
of two identical furnaces with an 
operating range of 400-1250 F. The 
heating chambers are similar in size 
and design to the Allcase hardening 
furnace to accommodate the same 
tray size and load. Roof fans ac- 
celerate the heating rate (convec- 
tion) and provide uniform heating 
of the work. 

The vestibule used for charging 
and discharging the furnace is pro- 
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vided with an _ overhead 
chamber. This feature permits load- 
ing the furnace with fresh work 
while the previously tempered load 
is being further cooled in the same 
atmosphere as used in the furnace 


cooling 


Arrangement Facilitates Operation 

One man operates all 
treating facilities in this straight- 
line arrangement. This is accom- 
plished primarily by means of a 
shuttle-buggy, which the operator 
actually rides. The buggy rolls on 
loor rails. 

Trays are loaded at a work 
tion by the operator, and automatic- 
ally moved on the shuttle-buggy as 
required. The operator conveys the 
load to the Super Allcase furnace 
The furnace door is opened, and a 
transfer chain on the buggy charges 
the tray load into the furnace vesti- 
bule. The door is closea. From this 
point on the operation is automatic— 
transfer to heating chamber, heating 
to temperature, time at temperature, 
removal for quench, and positioning 
for removal from the furnace. 


the heat- 


sta- 
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handler on the buggy can load or unload worktables, 
the hardening and drawing 


transfer the 


washer or vesti- 


Each 


vestibue 


furnace has a 
to chamber 


furnaces. 


work from 


At this point the transfer chai 
removes the load from the 
and places it on the shuttle | 
to be transported to the spray wash- 
er. After removal of excess quench- 
ing oil, the trays are moved to a 
holding rack. Here the parts 
permitted to cool for completion of 
metallurgical transformation, and to 
permit surface inspection and “as 
quenched’”’ hardness checks 

After such checks the 
again chain transferred to theshuttle- 
buggy, transported to the 
two tempering furnaces, conveyed 
into the vestibule and auto- 
matically processed through the 
tempering After tempering, 
the tray load of parts is automatical- 
ly transferred to an overhead cooling 
chamber in the furnace where it is 
cooled below excessive scaling tem- 
perature. The loaded trays are again 
transferred to the shuttle-buggy and 
moved to the unloading station. 

Complete inspection is now made 
on the heat-treated parts, and they 
are then shipped out to assembly or 
for final machining operations. 


iurnace 


uggy to 


are 


trays are 
one ol 


again 


cycle 
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Flag trips switches to operate transfer . . 


LS-] 
But if LS-2 ; 
pan already on the table, the 


LS-1 


—oneteneend pumas 


powers table to raised position so a load can be dropped 
ind LS-3 are opened because of contact with a tote 
circuit is kept open and the 


Stabilizing track for 
guide rollers - 


Corrier 
tote pan 


LS-4 


Guide — 


Table raised — 


Table raised 


Inclined roller conveyor 


LS-2 and LS-3 


table 


inclined conveyor to clear 


ale 


will not be raised. If carrier misses station, it goes around 
loop in just over an hour and makes another try. After tote pan 
is deposited, it trips LS-4 to lower table and let pan roll down 


station 


Flag’ Conveyor 
Delivers to Any of 20 Shop Stations 


will handle 200 


Overhead system carries tote pans around a 3552-ft closed conveyor 
loop to deposit parts almost automatically at receiving, machine-shop, 
finishing, and assembly areas. Sole manual effort required is to posi- 
tion a switch-tripping metal “flag” along the pan-carrier crossbar 
so the conveyor will leave the load at a specific station 


By James Hamilton, mfg enginee: 


ge neral purpose control de pt, General Electric Co. 


Tote pans of parts for small motors 
and other products are delivered 
semi-automatically throughout GE’s 
Bloomington plant. An operator at 
one of 14 loading can de- 
press a pedal to release a tote pan 
at a load station, then adjust a “flag” 
on the incoming 
empty carrier; after this the carrier 
automatically delivers the pan to the 
selected station, one of 20 

Results with the new system mean 
more efficient materials handling: 

e Aisle trucking and danger to 
workers are reduced 

e Parts stacking is eliminated. 
Subassemblies are transferred imme- 


stations 


crossrail of an 
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Bloomington, II 


when received into standard 
first-in, first-out 


diately 
pans and 
roller storage racks 

e Tote pans of parts can accumu- 
late on the conveyor until a receiv- 
ing operator has finished other tasks 

e Pans delivered to unload stations 
are gravity-fed down inclined roller 
conveyors, there to accumulate until 
they can be temporarily stored 

Designed and installed to GE spec- 
ifications by Mechanical Handling 
Systems, Inc, of Detroit, the over- 
head chain conveyor serves 400,000 
sq ft of plant area. There are 148 
pan carriers spaced 24 ft apart and 
fpm. Each carrier 


sent to 


operated at 57 
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lb in a pan ll‘ x 
23 in. and either 5 or 9 in. deep 

-ans are transferred at conveyor 
loops where the chain dips down 
within 6 ft of the floor. Pickups are 
made on the rising side of the loop, 
with the straddle supports of each 
carrier catching the bottom of a tote 
pan, exposed by a narrow powered 
lift table that clears the carrier. 
Drops are made on the down sides of 
loops. 

The flag that selects the station 
where the pan is deposited is a metal 
trigger positioned by an operator in 
one of 20 holes, where it will trip 
limit switches at one deposit station 
only. The flag rides on a carrier 
crossbar, which is fitted with rollers 
at each end. These engage guide 
tracks at each station so the carrier 
will ride smoothly. 

Powered tables are raised and low- 
ered by air cylinders controlled by 
the carriers through limit switches. 
Interlocks prevent jamming and al- 
lew the transfer to take place only 
when the transfer table is up. 
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Flag is moved along 

crossbar... 

and notched into hole num 
bered for delivery station 
Switches at each station are 
positioned to be tripped by 
flag only at location marked 
for that station 


Air cylinder raises 
table 

into position so carrier can 
pick off load. Overhead rail 
slopes up at table position so 
carrier will catch sides of 
tote pan as it passes. Switch 
es control station to lift ta 
ble only if a tote pan is in 
position and if carrier is 
empty 


| 


Carrier deposits load 
at rail down loop... 
But flag was not set for this 
station, so switches did not 
raise table and carrier 
passed by 
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When each part weighs 
27 tons and hundreds 
of welds are required . . . 


... it takes a lot of 
ingenuity to lick distortion 


12°] BEAMS 


12° SHIP CHANNELS 








NEARLY A TON OF WELD METAL IS NEEDED to join gathering frame 
members, and both manual and automatic arc-welding techniques are employed 
Here, work is cradled in positioners, which can be rolled as the welding head 
travels on a track to make long passes. When welding is complete on one assem- 
bly, top halves of the cradle are placed on lower halves. Then the whole assembly 


is rolled over 


Taming weld d 


E xtra-heavy, extra-large pieces pose 
problems of their own, aside from 


the obvious ones of materials han- 
dling, that are not encountered in 
ordinary job shop work. Take, for 
instance, the difficulties that De- 
troit’s Baker Perkins Inc had to 
overcome in building gathering and 
Shear frames for a huge 500-ton 
press. Each of the shear frames was 
made up of about 27 tons of low- 
carbon steel plate and forgings, in- 
volving so much welding that sub- 
assemblies couldn’t be machined be- 
fore welding—a procedure that 
would have greatly simplified han- 
dling and setup. 

Distortion from heavy welds in the 
long sections would have destroyed 
any accuracy that had been achieved 
in machining the subassemblies. Be- 
cause of this, Baker Perkins welded 
the shear frame together first, join- 
ing sides, top and bottom by manual 
and automatic methods 
27-ton 


1200 lb 


Manual arc welding of a 


shear frame required about 
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By George H De Groat, 


Detroit editor 


of coated low-hydrogen rod. Auto- 
matic submerged arc welding of the 
piece required approximately 800 lb 
of 3/16 in. and %4 in. wire. 

This latter, automatic process, de- 
veloped by Baker Perkins to make 
the job economical, involved mount- 
ing a spare welding head on special 
wheels which rolled on a beam track. 
As the head moved along the track, 
it laid a continuous bead over the 
length of the frame members. Those 
weld grooves more than % in. deep 
required three passes. 

In manual welding of the frames, 
grooves 2 to 2% in. deep required as 
many as 15 passes to fill them. Each 
of two guide-pad top joints, for ex- 
ample, required 75 lb of rod alone 
because grooves were 2% in. deep. 

During welding of a gathering 
frame, a special cradle, consisting of 
a semicircular section supported on 
(one set of which was 


rubber rolls 
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istortion In 


power driven at variable speeds) was 
positioned at each end of the frame 
Upon completion of one side of the 
top sections were bolted to 
circular halves to form 70-in.- 
dia “wheels,” which would allow the 
frame to turn 180° to present the op- 
posite side for welding. 
After final welding, 
were stress-relieved in a large fur- 
nace at 1150 F, then cooled slowly 
Clips (for tack welding) and a shim 
for pre-stressing the assembly were 
removed. Structural members were 
sandblasted to remove 
and were given a prime! 
paint prior to machining 


frame, 
the 


assemblies 


then scale, 


coat of 


Some Other Ideas, Too 

A number of ingenious ideas were 
developed by Baker Perkins for ma- 
chining the heavy pieces For 
instance, the frame was placed on its 
side, on previously machined locat- 
ing pads, so that guide pads could 
be milled with carbide cutters (see 
Fig. 1). This was done following 


too 
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WELDING IS DONE FIRST to avoid distortion later in fabricating 27-ton 
frames. To speed welding, main subassembly is backed by a second one. 
Shim (% x 2-in. bar) is inserted between the back-to-back plates. Assembly 
is tack-welded at plate edges, so fixture can handle two assemblies. Two 
halves of positioners make up a 70-in.-dia “wheel” 


extra-heavy pieces 


with straps, while the overhang was 


such machining operations as boring 
of a clearance hole in the center of 
the knife and finishing the 
head faces front faces of 
the knife beam 

As shown in Fig. 2 
Lewis saddle-type boring 
nodified with an extended universal 
milling attachment. This allowed the 
knife beam’s V-shaped top surface 
to be milled with the ata 
25° angle, rising vertically as the ma- 
chine table moved lateraliy. Lateral 
movement of the table was then re- 
set for each cut. The frame was then 
turned 180° for milling of the guide 
plates, all corner reliefs, and a 2 x 
34-in.-deep keyway. Final operation 
in this setup was milling knife beam 
ends to length, and boring of reliefs 

But the knife beam holder could 
not be machined on this setup be- 
cause of a relief, or recess, in the 
front surface. So Baker Perkins de- 
veloped an angular positioner-fixture 
(see Fig. 3) to do the job 

This fixture held the frame down 


beam, 


cross and 


a Giddings & 


mill was 


head, set 
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supported by pipejacks, at a 25° an 
gle in another Giddings & Lewis ma- 
chine so that finishing cuts could be 
made in the knife beam’s front sur- 
face, holder surface, and relief. Great 
care was in handling the 
huge, 27-ton part to avoid damaging 
machined areas, and in maintaining 
close tolerances and high finishes 


necessary 


Following this operation, the frame 
was removed from the fixture and 
four 3 x l-in.-deep keyways were 
milled from the inside face of the 
columns with a straddle mill. Ma- 
chining was done with high-speed 
steel cutters 

Final operations consisted of plan- 
ing the two lower pads and steps, 
drilling holes in the knife beam, and 
welding such plates and gussets as 
weren’t welded before because of 
the problems they might cause in 
machining. Finally, after these plates 
were milled, a portable tool was used 
on the assembly floor to drill and tap 
all remaining holes 
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Novel machining ideas 


help work heavy pieces 


1... Guide pads are milled with 
carbide cutters 


Bess Extended universal milling 
attachment machines two sides of 
guide pads, face of knife beam 


: ey -angle fixture allows for 
machining of inaccessible reliefs 
and seats in knife beam 





LOCKHEED SAYS "YES, THERE /S A VALLEY OF 
DEATH": OFFERS THIS PROOF 


Taking a standard 30-06 caliber Mauser rifle with a 28-in.-long special 
smooth-bore barrel (above), Lockheed Aircraft Co scientists screwed a 
toolholder (above right) onto the barrel’s end to hold a %s-in. square 
toolbit (right). A 267-grain slug was then fired across the fixed toolbit 
at 180,000 sfpm. Special toolbit-setting gage allowed 0.005-in. incre- 
ments in depth of cut. Varying grades and powders were hand loaded 
into the cartridge case, so that velocities could vary from 15,000 sfpm to 
180,000 sfpm. Test firings employed both 90° V tools with positive-to- 
negative rakes, and broad-nosed tools with negative rakes. Results are 
shown in photomicrograph of sections taken through two of the AISI 
4340 steel slugs normal to cutting direction. Lockheed found (1) definite 
cutting action in all tests, (2) cutters did not fail, and (3) surface finishes 


were as fine as 15 mu-in. 


Machining experts fall out — is 


The highly controversial “Valley of 
Death”* theory of high-speed ma- 
chining this month received both a 
boost and a knock from top U S ma- 
chining experts. 

Chief proponent of the theory is 
Lockheed Aircraft’s Robert L Vaughn, 
producibility methods engineer, who 
came up with a detailed report on 
Lockheed’s recent tests to disprove 
or prove its validity. Lockheed’s 
findings so far: There’s something to 
the idea. 

But another internationally known 
expert on machining, Kearney & 
Trecker Corp’s Dr A O Schmidt, re 
ported extensive testing along the 
same lines, too, and came up with 
the conclusion that “high-speed but- 
ter will not cut high-strength alloys” 


* As advanced by the late C Salomon of Ger- 
many in 1931, thermocouple measurements in 
high-speed milling tests indicate that + 

ature drops at higher cutting speeds, so that 
it is possible to hine faster and still have 
the tool last longer if the machinist can get 
over the hump or through the “Valley of 
Death,” which varies greatly according to the 
metal being machined and the machine itself. 
This theory was resurrected by E J Tangerman 
in an article, “Are We Slowpokes at Machin- 
ing?” (AM Dec 29 ‘49, pp 55-57). 
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a diametrically opposed viewpoint 
Both men were featured speakers 
during the recent semi-annual meet- 
ing of the American Society of Tool 
Engineers, held September 29 through 
October 3 in conjunction with the 
Western Tool Show, Los Angeles. 

Lockheed, according to Mr Vaughn, 
set out to test the theory of Salomon 
and the supporting conclusions of 
Dr Theodore von Karman by build- 
ing a linear-velocity, explosively-ac- 
tuated metal removal test apparatus 
(see photographs above). 


Chips Widely Scattered 

Lockheed found a definite cutting 
action in all tests. No chips were col- 
lected. The cutters did not fail, and 
surface finishes as fine as 15 mu-in. 
were achieved. An increase in hard- 
ness of 1 to 4 points R, was measured 
to a depth of 0.004-0.010 in. below the 
machined surfaces—otherwise no 
other effects were recorded on struc- 
ture. 

Hardness of the slug, Lockheed 
found, had little effect on the cutting 
action, or on the final tool condition, 
throughout all velocities. But results 
of these initial tests established “no 


definite relationship between tool ge- 
ometry, tool material, work material, 
or critical machining velocity.” 

Now, Lockheed intends to go ahead 
with more elaborate tests, which will 
be fully instrumented for cutting 
temperatures, cutting forces, cutting 
velocities. And the cutting action wil! 
be photographed. The new tests will 
be based upon linear motion, Lock- 
heed claims, with variable velocities 
starting at current machining speeds 
and extending to about 6000 ft pe: 
sec, or 360,000 sfpm. 

Out of these tests will come new 
concepts of machining one day, Mr 
Vaughn says—“Maybe we will be 
machining with 5-in. naval guns.” 
The tool, he claims, could be pro- 
jected instead of the work—or both 
the work and the tool could move 
lineally, circularly or in a combina- 
tion of both movements. 

Mr Vaughn cited a report to the 
Air Research & Development Com- 
mand prepared by T L Taylor (“Will 
Superalloys Set Production Rates 
Back 25 Years?” AM Aug 13 ’56, 
p117) in which Mr Taylor estimated 
that machining increased quantities 
of high-strength thermal-resistant 
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there really a "Valley of Death?” 


alloys by conventional methods 
would require at least four to 10 
times the machines, the floor space 
and the manhours now required to 
machine aluminum alloys. 

Looking into the future, Mr Vaughn 
foresaw the possibility that a shaped 
jet, formed by an explosive gas and 
containing abrasive particles, could 
be used for machining. Such a de- 
vice, he said, might be used for gen- 
erating external splines by indexing 
the part between shots. 

On the other hand, he added, if a 
broach or similar tool were to be 
substituted for the part, and the part 
affixed to a moving table, a hole in 
the work could be broached for an 
internal spline. 

“But ...a still greater effort must 
be expended in research and devel- 
opment which will bring into being 
metal removal rates which will make 
those used for aluminum cutting to- 
day as outdated as those obtained on 
the first hand-driven cutting ma- 
chines,” he concluded. 


Opposition Heard From 


Taking up the cudgels for the op- 
position, Kearney & Trecker’s Dr A 
O Schmidt brought up some equally 


American Machinist - 


potent arguments to prove that there 
is no such thing as the promised land 
of machining beyond the “Valley of 
Death.” 

There is, he said, as yet 
der cutting fluid, no miracle tool ma- 
terial, no atomic disintegrator or 
magic angle .. . which will automati- 
cally result in high, accurate produc- 
tion and do away with the exacting 
requirements in machines, tools and 
setups.” 

“Within the last 
Schmidt said, “we have heard state- 
ments to the effect that the 
ance of high-strength materials to 
penetration would be no more than 
(and possibly less than) that of air— 
if only tools would be made to go 
through the metal fast enough. We 
might just as well propose to build 
Sputnik-type machine tools, the nose 
being the cutting tool. 

“We haven’t been able to over- 
come all the obstacles to super high- 
speed machining in Milwaukee (at 
Kearney & Trecker), and we don’t 
think it can be done in other places 
in the United States—or even in 
Russia.” 

Milling at very high cutting speeds 
produces a condition very similar 


“No won- 


few years,” Dr 


resist- 
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to that obtained when applying a 
sudden load of short duration, Dr 
Schmidt said. There is a difference 
between the performance of metals 
under static and dynamic conditions, 
he added, citing the experiments of 
Clark and Wood as reported in 1950. 
They used a rotary tensile impact 
machine capable of maximum im- 
pact velocities of 12,000 to 15,000 
sfpm, finding that one factor must 
be taken into consideration when 
machining at ultra-high speeds: the 
dynamic strength of the work is 
greater than its static strength. 


“Can’‘t Just Shoot It Off’ 


“This leads to the conclusion,” he 
said, “that the job cannot be done 
simply by shooting it off. Whether 
the machine uses a propellant or any 
other type of tool-drive mechanism 
does not make too much difference.” 

In discussing the Salomon “Valley 
of Death” graph (see pl50), Dr 
Schmidt pointed out that the apex 
of each curve occurs near the melt- 
ing point of the work material close 
to the melting point temperature at 
the tool-chip interface. 

Dr Schmidt interprets this as in- 
dicating that at speeds above those 
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Bone of contention 
This graph illustrates Dr Salomon’s 1931 
theory, which Lockheed Aircraft’s recent 
to support 
Dr A O Schmidt 
strength alloys.” He poi 


that 


has been 


interface, 


in which a melting point 
the tool-chip 
decrease in thermo-electric 
of the tool-work 
indicate a 


reached at 
the 
electro-motive force 


the 


thermocouple does not 
decrease in tool-chip interface tem- 
perature (as Salomon presumed) but 
an increase 
Dr Schmidt also cited wartime re- 
search reports from Germany, where 
scarcity of tungsten carbide forced 
abandonment of armor-piercing tung- 
sten-carbide-core projectiles. Instead, 
heat-treated steel was used for pro- 
jectiles, which shot out of a 
6-in. gun at a muzzle velocity of 4500 
fps. This gun could fire a 150-lb pro- 
Its barrel was made 
powder cham- 
bers arranged along the bore, with 
successive explosions the 
speed of the projectile in its course 
through the bore 

The barrel exploded once in every 
three shots, but the Germans didn’t 
care—it was replace the 
blown-up section. Actual service life 
of conventional! has decreased 
with the increase in muzzle veloc- 
ities, Dr Schmidt said—his way of 
pointing out as speeds and velocities 


were 


jectile 80 miles 
9a 


20 


up of sections and 


boosting 


easy to 
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ature at higher 


“something’s gotta 


whether it be the 


become greater 


give” somewhere, 
tool or the work 

Too, he said, wartime tests proved 
that deformation of a projectile in- 
creased progressively with increased 
Substituting “tool” 
for “projectile,” a tool would dis- 
integrate completely if the energy 
absorbed by armor plate (work) in- 
creased tremendously. 


striking velocity 


Speed Alone Not Enough? 

Thus, Dr Schmidt said, if higher 
speed alone were sufficient to pro- 
the necessary energy to pene- 
trate heavier armor plate, antitank 
gun caliber might still be 37 mm, as 
it was at World War II’s end. It has 
been proved, he contends, that the 
shattering of a projectile (or tool) is 
the most serious limitation to use of 


vide 


super speeds 

Even though at present “we seem 
to be retarded with respect to cut- 
ting speeds when it comes to ma- 
chining high-strength alloys,” Dr 
Schmidt said, there are developments 
going that will overcome 
some of these difficulties. It took us 
almost 10 years to learn how to use 


now on 
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interface 
thermocouple reads lower 





melting point of the work material close 
to the melting point temperature of the thermocouple at 


At this higher temperature the 


suggesting a drop in temper- 


speeds 


carbides for machining cast iron, and 
another five to learn carbide 
steel milling 

But now, he added, machining of 
steel up to 400 Bhn (except for some 
stainless) is today routine in many 
production sheps. On the basis of 
such experience, and with the 
proved machine tools and tool ma- 
terials of today, plus better instru- 
ments for analysis of machining fac- 
“We are better equipped to 
overcome some of the new diiffi- 
that confront us relative to 
of recent high- 


years 


im- 


tors, 


culties 
the machining 
strength alloys.” 

The real solution to the problem of 
machining the high-strength alloys 
of today and tomorrow, lies not in 
the “Valley of Death” approach and 
similar theories, but in systematic 
development of such novel experi- 
mental techniques as confined hot 
machining, faster spark machining, 
and in new tool materials 

“We simply have to concentrate 
more on this problem, because today 
we do not have the time to let ma- 
chining developments proceed at a 
pace that may have been permissible 
25 or even 10 years ago.” 
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Modernize now 
for growth and profits 





The need to modernize, indeed the compulsion to modernize, 
is the greatest challenge facing the metalworking industries 
today. In a detailed 7-part study of the challenge and the op- 
portunities it provides, the editors of AMERICAN MACHINIST 
present this blueprint for growth and profit in an industry 
where both economic and technological factors combine to 
make action now imperative: 


1. How modern is American industry? A new survey shows the age of 
plant and equipment .n the metalworking industries. Page M2 


2. The economic compulsion to modernize. You will never have a 
better combination of economic factors than now. = . M6 


3. The technological compulsion to modernize. You can boost produc- 
tivity an impressive 54%, or the average, by modernizing overage fa- 
cilities. Suu io . M7 





4. How to select equipment for replacement. Many methods—from 
hunch to complex formula—are open to you, but here is a new and sim- 
pler scientific method. ... : ... M16 








5. How to handle a continuing replacement program. To be effec- 
tive, your efforts must be organized on a continuing basis. Here are the 
principles, examples of how others do it, and a checklist. M22 


6. How to finance replacement. Should you pay in cash, by time pay- 
ments, or should you lease? The pros and cons of each method. M29 


American 
Machinist 


Special Report No. 466 
October 20, 1958 This comprehensive report to the metalworking industries 


is intended for the people who will make the crucial deci- 
sions: the tooling, planning, and facilities specialists who 
must initiate the programs and the manufacturing executives 
who must approve them and secure the funds. 


7. Where you can go for help. M32 


This section, numbered M1 to M32, 
constitutes pages 151 to 182 inclu- 
sive of the October 20, 1958, issue 
of American Machinist. 
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Tue U.S.A. is starting a new period 
of economic growth, as we leave be- 
hind the recession of 1958. This new 
period presents a challenge to the na- 
tion, to the business community and 
above all to the individual company 
— to grow at a profit. 

3y now it is clear that growth is 
the normal way of life for the U.S. 
Economy. Since 1947, our national 
product has been growing at a rate 
of 3.7% a year. And no recession, 
even the latest and most publicized, 
has interrupted the trend for long. 
Now the economy is growing again. 

But the conditions of growth are 
far different from those that pre- 
vailed in the years 1947 to 1957. 

Today growth in the economy does 
not mean pressure on capacity, for 
most industrial firms. It does not 
mean easy profits. Rather, this is 
growth under highly competitive con- 
ditions, with profits dependent on a 
firm’s ability to hold down costs. Is 
our plant and equipment modern 
enough to do the job? 


A New Survey 


To find the answers to this ques- 
tion, the McGraw-Hill Department 
of Economics has just completed a 
special survey of business needs for 
modernization. The survey shows 
that it would cost $95 billion to 
replace today’s obsolete equipment. 
And this is a priority job, if business 
is to get costs down for the years 
ahead. 

This tremendous need for mod- 
ernization presents a challenge to 
the U.S.A. as a nation. The Commu- 
nist powers are making a strong and 
disciplined effort to demonstrate 
that they can out-produce us — that 
they can “plow us under” in a con- 
test of industrial strength. 


M2 


How Modern 
Is American Industry’? 


A Report by the McGraw-Hill Department of Economics 


It is a challenge to American 
business. Our people expect a con- 
tinuously rising standard of living. 
Our workers expect wage increases. 
And often their demands mean price 
inflation — unless we can achieve 
sharp gains in output. The public de- 
mands higher national income with- 
out inflation. This is the challenge to 
business as a whole. 

It is a challenge to the individual 
firm. Growth in the economy no 
longer means an automatic rise in 
sales and profits for any particular 


to ensure our continuing superiority 
over the Communist world, to match 
every wage increase with higher pro- 
ductivity, to do business in a com- 
petitive economy at satisfactory 
profit to the individual firm. 

This statement sounds shocking at 
a time when much industrial capac- 
ity is idle and the recession just be- 
hind us is being blamed on a surplus 
of capital goods. But the facts speak 
for themselves. Here is the record on 
the past decade of investment in new 
plant and equipment, and here is our 





mates. (Details on next page.) 


PETROLEUM INDUSTRY 


THE MODERNIZATION JOB AHEAD: 
$95 BILLION 


The McGraw-Hill Department of Economics asked a wide sample 
of manufacturing companies, and experts in other industries, 
“What would be the cost to replace all obsolete facilities with the 
best new plant and equipment?” Here is a summary of the esti- 


MANUFACTURING AND MINING 


TRANSPORTATION AND COMMUNICATIONSG.... 18.4 

ELECTRIC AND GAS UTILITIES 

FINANCE, TRADE AND SERVICEG...............0:c0cc0000000 25.0 
TOTAL: ALL BUSINESS 


$34.3 Billion 


$95.0 Billion 











company. There are no shortages; 
industrial capacity is ample. So to 
participate in growth, the individual 
firm must achieve better quality or 
lower costs than its competitors. 
Otherwise, there will be no profit in 
growth and no success story for the 
company. 

Is business prepared today for 
these challenges? The answer, from 
our study, is clearly “No”. The pro- 
duction and distribution facilities of 
the U.S.A. are not efficient enough 


new study of the job that still re- 
mains to be done. 


Decade of Expansion’ 


Since 1947, private business in the 
U.S.A. has invested $291 billion in 
new plant and equipment. Our man- 
ufacturing capacity has increased 
about 80% ; electric power capacity, 
145%; capacity for basic raw mate- 
1 Figures on “Decade of Expansion” are for the 


years 1947-1957 inclusive, except where specific 
reference is made to preliminary data for 1958. 
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INDUSTRY: 
Machinery 
Electrical Machinery .... 34 
Autos, Trucks and Parts.. 42 
Transportation Equipment 
(aircraft, ships, railroad 
equipment) 

Other Metalworking 


METALWORKING 


Iron and Steel 

Nonferrous Metals 

Chemicals 

Paper and Pulp 

Rubber 

Stone, Clay and Glass. ... 
Petroleum Refining 

Food and Beverages 

POMS. ovcvecccvesesve 59 
Mise. Manufacturing 5l 


ALL MANUFACTURING 48 


table. 





THE McGRAW-HILL SURVEY 
OF MODERNIZATION NEEDS 


Conducted by the McGraw-Hill 
Department of Economics in August, 1958 


Priorto Dec. 1945 to Dec. 1950 to Millions 
Dec. 1945 Dec. 1950 


41% 


1 Includes petroleum refinery companies listed under “petroleum industry” in previous 


COST TO 
REPLACE 
OBSOLETE 
FACILITIES 


AGE OF 
MANUFACTURING 
CAPACITY 


Percent Installed 


of $ 
3,224 
1,917 
2,204 


Dec. 1957 
21% 38% 
18 48 

ll 47 


9 32 854 
17 29 2,351 


16 10,350 
16 37 2,855 
13 40 1,022 
23 47 3,070 
17 34 2,655 

9 45 600 
20 34 1,840 
26 29 1,499 
19 23 3,443 
18 23 1,001 
21 28 6,236 
19 33 34,771 








rials, by 55%. The distribution and 
service industries have increased 
floor space by roughly 50% in the 
decade. In 1957 alone, business spent 
$37 billion on new plants and equip- 
ment — more than the combined ex- 
penditure in all of Western Europe 
plus Canada. 

But all of this expenditure has 
not made our facilities as modern 
as supposed, or as modern as we 
need. Of the $291 billion invested 
by business since 1947, roughly $157 
billion has been for expansion of 
capacity. Only $134 billion has been 
spent to replace old facilities with 
better, more modern equipment. And 
in recent years, this investment has 
not purchased as much new equip- 
ment as the dollar figures suggest, 
because prices of capital goods have 
climbed. 

Our postwar capital investment 
has repaired the worst of the obsoles- 
cence accumulated during the depres- 
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sion and war years. But huge amounts 
of old equipment are still in use, as 
shown by the table above. This is 
based on a survey of the age of man- 
ufacturing capacity in several hun- 
dred companies, representing all of 
the major manufacturing industries. 
Almost 50% of our present capacity 
was installed before or during World 
War II. More than 65% was installed 
before Korea. Expert studies of the 
major non-manufacturing indus- 
tries show that the age of equipment, 
in those industries, is even greater. 

Thus, of all business plant and 
equipment, less than one-third is 
modern in the sense of “new” since 
1950; two-thirds is pre-Korea. 

This over-all figure is confirmed by 
a check on specific industries: 

* Nearly two-thirds of our metal- 
working equipment was installed 
over 10 years ago, according to 
preliminary results of AMERICAN 
MACHINIST’s 1958 census. 


* Over 65% of the freight cars 
on our railroads are more than 10 
years old. 

* Less than half the capacity to 
process chemicals, rubber or pe- 
troleum is new since 1950 — a pe- 
riod that has seen rapid develop- 
ment in such equipment as auto- 
matic controls for these process 
industries. 

These examples take on a dollars- 
and-cents meaning when we recog- 
nize that the latest machine tools 
are about 40% more productive 
than 1948 models, and that a com- 
bination of new freight cars and 
modern freight yard equipment can 
reduce operating costs up to 50%. 
New instruments, that automatically 
direct the flow of achemical (or other 
raw material) process, can often 
reduce processing costs enough to 
pay back the cost of the instruments 
in one year. These savings cannot be 
made in older plants. By using obso- 
lete facilities, our industries accept 
a waste in labor and materials that 
totals many billions of dollars per 
year. 


Why Productivity 
Must Rise 


The U.S.A. can ill afford this waste. 
In the economic struggle between 
the free world and Communist world, 
our margin of superiority depends 
on the efficiency of our productive 
facilities. 

For the growth of our own econ- 
omy, we shall need a sharp rise in 
productive efficiency. During the 
next ten years, American business 
must provide the goods and services 
required for a population that will 
increase by 32 million. And the in- 
creased population will expect higher 
living standards. Furthermore, the 
population in ten years will include a 
higher proportion of dependent per- 
sons — children and retired people — 
and a smaller proportion of working 
age men. Thus, with a relatively 
smaller labor force, industry must 
provide more goods for more con- 
sumers. 

At the same time, industry must 
strive to hold the line against rising 
costs. In an economy with a tight 
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labor supply, we cannot count on re- 
straint in wage demands, however 
desirable such a development might 
be. In the past ten years, hourly wage 
rates have increased over 5% per 
year, nearly twice as fast as output 
per manhour. And this disparity may 
well continue —causing still more 
inflation—unless we make more rapid 
gains in productivity. 

We can make these rapid gains — 
if industry goes all out to modernize 
its equipment. Output per manhour 
(in manufacturing) has increased 
only 2.5% per year since 1951. But 
this compares with gains of 4% a 
year in 1947-1950, and over 5% in 
the 1920s. Today the machines and 
techniques are available for us to 
equal, or exceed, these records — to 
raise output per manhour at least 
5% per year. This is a job that can, 
and indeed must be done, to assure 
growth in the economy without infla- 
tion. 


The Job Ahead 


The dimensions of this opportunity 
are shown by the table on the pre- 
vious page. In its survey on the need 
for modernization, the McGraw-Hill 
Department of Economics asked a 
wide sample of manufacturing com- 
panies how much it would cost to 
replace all their out-dated facilities 
with the best new equipment avail- 
able. The Department also inter- 
viewed experts in each of the non- 
manufacturing industries, to find 
answers to this question. The an- 
swers add up to a staggering bill for 
new plant and equipment. 

Modernization of over-age facili- 
ties — replacing only what is really 
obsolete, by today’s production 
standards — would require a total 
capital investment of $95 billion, or 
nearly $20 billion per year for the 
next 5 years. 

Furthermore, new production tech- 
niques will soon make today’s plants 
obsolete, in many cases. Thus, to keep 
pace with technical advance from 
1958 on, will require continuing ex- 
penditures of $8 to $10 billion per 
year for modernization.’ 

The total expenditure to wipe out 
the backlog of obsolete facilities, and 
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keep up with continuing technical 
advance between now and 1963, 
would be at least $135 billion. 

The U.S.A. has never spent such a 
sum on the modernization of indus- 
trial facilities. Capital expenditures 
of boom dimension have, in the past, 
been associated only with the urgent 
expansion of capacity. Some fore- 
casters are now saying that because 
industrial capacity is adequate, the 
next few years will be a period of 
low capital investment. The figures 
above make clear that this would be 
a national calamity. The opportunity 
is there—and the challenge—to invest 
record amounts of capital in the 
modernization of plant and equip- 
ment. 


A National Problem 


This also is a challenge to the U.S.A. 
as a nation. For 100 years, this na- 
tion has been looked to as the model 
of economic development by the 
rest of the world. For the first time, 
we face a serious challenge by an- 
other nation and another economic 
system that claims to be better. In 
a carefully documented 111 page 
study released in May, the U.S. 
State Department declared that “the 
most serious threat” to the U.S.A. 
today is the drive for economic 
supremacy by the Soviet Union.’ 
Although a much smaller nation 
industrially than the U.S.A., the 
U.S.S.R. is today increasing its 
national output at a rate of 7% per 
year and its output per manhour by 
4% per year. 

The U.S.A. does not have to match 
these specific figures, which repre- 
sent the results of forced labor in a 
country just starting to develop 
industrially. In the contest to win 
uncommitted nations, the statistics 
are not likely to be quoted exactly, in 
any case. but our over-all growth in 
national output and living standards 
must be so impressive as to leave no 
question of superiority. Our factor- 
ies must be showplaces of moderni- 
zation to the foreign visitor that will 
leave him unable to say “I saw much 
better” in Britain, or West Germany, 
or Russia. 

This is the challenge to the nation 
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—a political challenge to be sure. But 
it coincides with the challenge to the 
business community and the individ- 
ual firm. And the way to meet it is 
the same: by thorough and rapid 
modernization of our plant and equip- 
ment — not by the slow and steady 
pace of recent years, but at an accel- 
erated rate that reflects the greater 
pressure for output at lower cost. 


Obstacles To Be Overcome 


We must face up to the fact that 
real obstacles — both technical and 
financial—stand in the way of faster 
modernization. Some companies do 
not have the technical “know-how” 
required for the latest production 
techniques. Many more lack the finan- 
cial resources. How can we overcome 
such obstacles, and speed up the 
replacement of old facilities? 

In the course of its study, the 
Department of Economics obtained 
comments on these questions from 
many executives. One of the prob- 
lems, as we noted above, has been 
the urgent pressure to expand capac- 
ity during most of the postwar 
period. In giving their attention to 
this problem, companies have some- 
times overlooked the chance to mod- 
ernize older plants. 

In some cases, equipment has 
been kept in place because it was 
satisfactory, and the users were 
not aware of still newer designs. 
Some equipment users believe that 
equipment makers are not sufficiently 
aggressive in designing and demon- 
strating new models. 

The biggest obstacle — and one 
that presents a persistent problem 
— is the shortage of funds in many 
companies that need and want to 
modernize. For all corporations, 
the cash flow from retained earnings 
and depreciation has increased by 
more than $5 billion from 1953 to 
1958. But a number of key indus- 


1This estimate is based on technical develop- 
ments reported by McGraw-Hill editors and 
current price trends for capital goods. It is 
consistent with the plans for modernization 
expenditures in 1958-61 reported by companies 
in a McGraw-Hill survey conducted in April, 
1958. 

2“The Sino-Soviet Economic GUtfensive in the 
Less Developed Countries" — U.S. Department 
of State, May, 1958. 
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expenditures to pay off?” 
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INDUSTRY: 


Machinery 
Electrical Machinery .... 29 
Autos, Trucks and Parts.. 40 
Transportation Equipment 
(aircraft, ships. railroad 
equipment } 

Other Metalworking 


METALWORKING 


Iron and Steel 
Nonferrous Metals 
Chemicals 

Paper and Pulp 
Rubber 

Stone, Clay and Glass . 
Petroleum Refining 
Food and Beverages 


Misc. Manufacturing 


ALL MANUFACTURING* 18 
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MODERNIZATION PAYS 


Profits on modernization—like all business profits—have come 
down since 1955. However, modernization, in contrast to new 
capacity, still offers a relatively quick return on investment. 
Here are companies’ answers to the question: “In cases where 
you are actually replacing old facilities with new plant and 
equipment in 1958—how soon do you expect these replacement 


PERCENT OF COMPANIES ANSWERING 
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* Note: Answers to a similar question, in a 1955 McGraw-Hill survey, were as follows: 


11%, 9 years or more: 8%. 








tries have failed to keep pace with 
the general trend. These include 
some of the areas where the need 
for modernization is most urgent: 
the railroads, large sections of the 
textile industry, some mining indus- 
tries and many small to medium-size 
companies in manufacturing gen- 
erally. The problem of these indus- 
tries and companies has grown more 
acute in 1958—since their profits 
have declined much more than the 
average for all business. 

Any plan to step up the pace of 
modernization generally must deal 
with the special situation in these 
problem areas. Depressed industries 
and companies need outside help, 
if they are to modernize. Such help 
would include a stronger flow of tech- 
nical information and advice (and 
occasionally, venture capital) from 
the more prosperous, inventive in- 
dustries — as well as advice from > 


equipment suppliers and distribu- 
tors, industrial publishers and 
consultants. There is also a public 
responsibility to help in the problem 
areas—not with handouts of govern- 
ment money, but with technical as- 
sistance and help in finding private 
capital (like the efforts now being 
pursued by the Small Business Ad- 
ministration). 

Certainly we should lose no time 
in reforming those provisions of the 
federal tax laws that now impede 
investment in modern equipment 
by hard-pressed firms — especially 
the outmoded and unfair restric- 
tions on rates of depreciation for 
tax purposes. At present, the tax 
regulations require that depreciation 
be computed over relatively long 
periods of “useful life” for most 
types of equipment. And this is a 
primary reason for the lag in mod- 
ernization. Machinery generally 
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becomes obsolete long before the 
expiration of its “useful life” as 


specified in tax regulations. But it is 
difficult for companies — especially 
small companies — to set aside cash 
for rapid replacement, unless the full 
amount to be set aside is exempt 
from income tax. Canada and most 
European nations allow more rapid 
depreciation for tax purposes than 
does the United States. 

A combination of self-help with 
technical help, and a fair break from 
the tax laws, would do much to 
reverse the spreading tide of obso- 
lescence in depressed industries, and 
in many small companies, 


PLAN ’59 


It is this combination that 
McGraw-Hill advocates as “PLAN 
*59”, to help business modernize 
now for growth and profits. This is 
what it will take to make a start in 
1959 on the $95 billion job of modern- 
ization, disclosed by the study we 
have just completed: 

1. A better flow of technical in- 
formation on where and how to 
modernize business plants and 
equipment. 

2. Careful review by the individ- 
ual company of its own opportuni- 
ties to modernize at a profit—then 
action to replace obsolete facilities. 

3. Reform of the tax laws, to al- 
low more realistic deductions for 
depreciation, and permit more 
companies to finance adequate mod- 
ernization programs from this 
source of funds. 

Much of this program is already 
underway. The 34 McGraw-Hill Pub- 
lications, and many suppliers and 
distributors of industrial equipment, 
have stepped up their information 
programs to start the modernization 
drive. Preliminary plans of manu- 
facturing companies show a strong 
emphasis on capital spending for 
this purpose. In August, Congress 
passed a bill providing limited tax 
relief for small business. 

But the real task of moderniza- 
tion still lies ahead. It is the greatest 
challenge, and the greatest oppor- 
tunity, confronting American busi- 
ness as we move forward into 1959. 
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There never will be a better time 
to modernize your production equip- 
ment than now. 

Prices, for one thing, are in your 
favor. Machinery prices have de- 
clined 0.2% since the first of the 
year, reversing a long upward trend, 
the wholesale price indexes of the 
Bureau of Labor Statistics, U S De- 
partment of Labor, show. These 
indexes, if anything, have under- 
estimated the real dip in prices, 
which probably has been 3 to 5%. 

How long will the dip last? The 
best educated guess is that it won't 
be for long. Machinery prices have 
gone up 69% since 1947. They have 
risen, on the average, about 5% 
a year. 


Labor costs rising 


With prices down rather than up, 
average hourly earnings of produc- 
tion workers in Metalworking have 
been climbing. Right now, they are 
2% higher than at the beginning of 
the year. Wage rates are sure to go 
up more before long. Automobile 
employees are to receive more; and 
the big steel union already is clam- 
oring for higher rates when its con- 
tract expires in mid-1959. Thus you 
will be pushed further into the eco- 
nomic necessity for finding ways 
and means of increasing productiv- 
ity to offset these growing costs. 

Mechanization is the only way out. 
Workers must produce more as they 
are paid more. They will not pro- 
duce more physically; the only re- 
course is to provide them with more 
mechanical help. Otherwise an in- 
tolerable and disastrous inflationary 
price spiral will get into motion. 

The compulsion to achieve ever 
higher productivity is aided by ma- 
chines of present-day design which 
are enormously more productive 
than those of ten years ago. For a 
detailed fill-in, see the discussion 
starting on the next page. 

You now have the best chance in 
years to take a long, hard look at 
your production equipment. Business 
has been slack. Some of your shop 
capacity has been, and still is, idle. 
You may have consolidated produc- 
tion lines by combining the better 
machines from two or more lines 
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The economic compulsion 


to modernize 


into one, as a result of the urge to 
slash costs. But even this procedure 
is second best to reequipping your 
shop with machines currently de- 
signed to get spectacular cost sav- 
ings per workpiece. 

There is still another compelling 
reason for modernizing now. Never 
will you get better service from pro- 
duction equipment makers and dis- 
tributors. You can secure a larger 
share of their attention, energy and 
sound engineering help and advice. 
You can have the satisfaction of 
prompt delivery for builders are not 
as busy as in boom times. 

Remember that there have been 
two periods in the last 18 years when 
you could not buy a piece of equip- 
ment, no matter how badly it was 
needed for production, without a 
government priority. You also have 
been through vexing times when the 
waiting period for the machines you 
wanted was at least a year. 


Time to think 


The point is that today more time 
is available than in years to do a 
good job of selecting, installing and 
getting into production new ma- 
chines that embody the latest tech- 
nological improvements. 

A prominent metal-goods manu- 
facturer is acting exactly along these 
lines. In addition to his regular year- 
by-year cost reduction program, stil] 
in operation, he has instituted a 
crash program to take full advan- 
tage of today’s conditions. He has 
asked his division managers to de- 
cide which of their machines can be 
replaced now to cut costs. New ma- 
chines to be bought will be the latest 
models of old machines now in- 
stalled, or special machines combin- 
ing conventional operations now per- 
formed by outdated equipment. He 
has set up a special budget to finance 
the crash program. 

The factors that influenced him 
are: 1) favorable production equip- 
ment prices, 2) good deliveries, 3) 
better than normal service from 
suppliers, 4) less disruption to pro- 
duction in installing new machines 
now. 

Buying a new machine is almost 
invariably the first step toward a 


cost-reduction program. You then 
have a chance to study new and re- 
vised speeds and feeds and new 
locating points, to consider whether 
you need both rough and finishing 
operations, to decide what other 
operations can be eliminated, to 
figure out what savings can be made 
in assembly with a more accurately 
finished piece. 

If you are to get all that you 
should out of your investment in 
new machines, you and your best 
men must think of all these factors 
and more. Really effective decisions 
in this kind of competitive selection 
call for a lot of time and attention. 

Your company’s growth the next 
few years is not likely to be pri- 
marily in new capacity. It will stem 
from increased efficiency, lower 
costs and wider markets derived 
from utilizing new materials and 
new processes that are coming out 
at breakneck speed. Today’s new 
machines are essential to you if you 
are to use these new materials and 
processes to full advantage. 

Severe price competition from 
foreign companies and plants is a 
new important factor to be reckoned 
with. This competition already is 
being felt both here at home and in 
world markets. It .is likely to be of 
growing concern. New factories, 
equipped with the latest cost-saving 
machines, have sprung up all over 
Europe and Great Britain. And 
similar efficient, automated plants 
are growing in numbers in other 
parts of the world, not least of all 
in Russia. Small European cars, as 
well as machinery of various kinds, 
are examples of the threat to U S 
business. 

Some metalworking companies 
are finding it profitable to manu- 
facture abroad and ship their prod- 
ucts back into this country because 
of the wide cost differential between 
here and there. It is unrealistic, 
though, to proceed on the theory 
that America can prosper long if this 
practice should spread far. 

A massive policy of modernizing 
production equipment and manu- 
facturing processes is the only suc- 
cessful way in which to meet this 
competition. 
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Today’s new machine tools will pro- 
duce at least 50% more, on the aver- 
age, than those of a decade ago when 
they were new. The increase in pro- 
ductivity is even greater in many 
cases according to a study by AMER- 
ICAN MACHINIST. The study, just com- 
pleted, covers more than a hundred 
standard lines of equipment. 

Even this does not tell the whole 
story. The machines in your plant, 
like the men who operate them, de- 
teriorate day-by-day as they are 
used. Life of a machine can be pro- 
longed by proper maintenance, but 
the accumulating effects of wear can 
only be slowed — they cannot be 
avoided. The rate of decay will ac- 
celerate as the years pass. Thus, with 
any machine, there will come a time 
when it is the course of wisdom to 
retire it and replace with a new ma- 
chine, even if the new machine is 
identical in design with the old one. 
This gradual decline in efficiency 
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1948 


Two sources of productivity gain in modernization: 1. Improved design makes the new machine 
better than the old machine when it was new. 2. The old machine is losing productivity through physical 


The technological compulsion 


to modernize 


as a machine grows older is often 
camouflaged. You gradually take the 
more accurate and more difficult jobs 
off the old machine and put them on 
a newer one. Thus you are not fully 
conscious of the losses in the capabil- 
ity of your old machines. 

A new machine, however, is rarely 
identical with an old one. Design of 
machines is continually improving, 
and even though major groups of 
changes occur at or close to the 
times of Machine Tool Shows, there 
are many individual developments 
from year to year. 

These changes both for greater 
productivity and more precision, 
rather than normal wear, create most 
of the pressure to modernize. 

Horsepower and weight give an 
indication of productivity — and of 
quality, too. The average horsepower 
per machine built by one company 
in 1938 was 11.9. Ten years later it 
was 23.4. Last year it averaged 50. 
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In other words, the horsepower has 
roughly doubled in each ten-year 
period. 

Weights of this company’s ma- 
chines are even more surprising. In 
1938 the average weight was 12,600 
lb, ten years later it had increased 
25% to 15,700 lb. Last year the aver- 
age machine built weighed 42,500 Ib, 
an increase of 170% over 1948. It 
happens that these gains were re- 
ported by a company that builds pri- 
marily drilling machines, and you 
probably don’t think of such ma- 
chines as changing much. This is 
typical of what is happening to al- 
most all types of machine tools. 

Efforts to increase productivity 
have taken three separate directions: 

e Improvements in machine de- 
sign. They have been aimed at faster 
metal removal, better accuracy, finer 
finish, reduced maintenance expense, 
and faster handling of parts within 
the machine. 
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e Improvements in cutting mate- 
rials. They have been aimed both at 
materials that will permit higher 
speeds and feeds and that will give 
longer tool life. 

e Improvements in handling. In- 
creased use of automatic loading and 
transfer equipment, both as part of 
the machine and as separate units. 

In the field of machine design, ma- 
jor developments have been: 

e Heavier castings. 

e Hardened steel or plastic wear 
surfaces that are replaceable. 

e Automatic pressure lubrication 
systems with safety devices to pre- 
vent damage from lack of lubrica- 
tion. 

e Improvements in clutches and 
brakes with automatic wear com- 
pensation. 

e More rigid spindles with anti- 
friction bearings. 

e Frame designs that facilitate 
loading and unloading. 

e Automatic sequencing controls 
to decrease the responsibility of the 
operator. 

e Preselection of speeds, feeds, 
and such elements as diameters and 
lengths of cut. 

A measure of what has happened 
to cutting materials is that cutting 
speeds on SAE 3230 have advanced 
from 250 sfpm in 1938, to 325 sfpm 
in 1948, to 450 sfpm in 1958. Not only 
have carbides themselves been im- 
proved, but better design of tools and 
holders, of chipbreakers and meth- 
ods of grinding have added to tool 
life — provided you have the ma- 
chines to take advantage of them. 

The line of least resistance is to 
put a job on a machine you have 
merely because it is there. This does 
not make any more sense than to 
dig a ditch with a shovel because 
you have one. 

An increase in productivity of 10 
or 20% might be enough to make it 
worth while from an economic stand- 
point to modernize. But productivity 
gains of 50 or 60% create a techno- 
logical compulsion to modernize that 
is irresistible. And it must be re- 
membered that the gains shown in 
the table are based on new machines 
compared with ten-year old ma- 
chines in the same line. You may get 
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PRODUCTIVITY GAINS OF MACHINE TOOLS 


Based on a 1958 study by American Macuinist editors of more 
than 100 standard lines of machine tools. The factors represent 
average production conditions and compare 1948 machines when 
new against 1958 machines of the same type. Gains would be gen- 
erally greater when comparing a new against an old machine, 
and greater gains can frequently be made by changing from an 
old machine of one type to a new machine of a different type. In 
individual cases gains might be more or less than shown here 
with the same type of machine, depending on the special re- 
quirements of the job. 


MACHINE PRODUCTIVITY FACTOR 
1948 TO 1958 

Horizontal boring, drilling, and milling 

Vertical boring and vertical turret 

Jig boring 

Broaching 

Circular saws 

Sensitive drills 

Upright drills 

Multi-spindle drills 

Gear hobbing 

Gear shaping 

Gear shaving 

External cylindrical grinding 

Internal cylindrical grinding 

Centerless grinding 

Surface grinding 

Disk grinding 

Tool and cutter grinding 

Abrasive-belt grinding 

Honing 

Engine lathes 

Turret lathes 

Automatic lathes 

Automatic bar machines 

Knee-type milling machines 


Bed-type milling machines 


Planer-type milling machines 

Profilers 

Planers 

Polishing and buffing machines 

Tapping machines 

Special machine tools 

Mechanical presses 

Punching and shearing machines 

Forging machines 

Other machine tools 
Weighted average 











American Machinist * October 20, 1958 














° PRODUCTIVITY OF 
STEERING NUTS 


Here’s what happened to the fin- 

‘ ish grinding of the radius-form 
internal thread on a steering- 
gear nut: 









1938—A Style 39 internal 
thread grinder does the job at 
17 parts per hour. 








1948—The new Style 39-A 
grinder does the identical job 
at 24 pieces per hour. 


1958—An automated 39-A 
grinder with a high-frequency 
grinding spindle and work han- 
dling equipment jumps output 
to 50 per hour. 

















even greater gains by changing to an 
entirely different type of machine. 

In making this study, AMERICAN 

. MACHINIST received reports on more 
than 100 different lines of machine 
tools. The productivity factors listed 
in the table represent our evaluation 

. of all the reports received on each 
type of machine. In most cases, we 
believe they err on the side of con- 
servatism. 

At the same time, these figures 
represent potential rather than fact. 
Each case is backed by examples of 
even greater gains in productivity. 
But there will be other cases in 
which the gain has been less. The 
full productivity of your equipment 
will be realized only if you have the 
efficient plant and the enterprising 
employees to work it at capacity. 

Here are some specific examples 
of these gains in productivity: 




























TURNING 







One builder of a complete line of 
lathes estimates that the current de- 
signs average 40% more productive 
than the lathes of ten years ago. This 
estimate is based strictly on rigidity 

4 and horsepower, with no credit for 
the fact that the current designs are 
considerably easier to operate. On 
an engine lathe, for example, easier 

. operation should make for more ef- 
fective utilization of the productivity 
available in the machine. 

If light-duty lathes were stepped 






















up enough in horsepower and weight 
they would cease to be light-duty 
equipment. However, machines in 
this class do show some increase in 
horsepower and weight aimed at 
finer accuracy. On one lathe, for ex- 
ample, the bridge has been widened. 
The addition of tracer equipment can 
make light-duty lathes far more pro- 
ductive. A tracer designed for short 
runs, for example, may show con- 
siderable savings on a lot of 20 to 30 
parts. 

Here is what has happened to the 
horsepower and maximum metal re- 
moval of one 16-in. engine lathe: 

1938—7% hp, 16 cu in. per min 

1948—10 hp, 20 cu in. per min 

1958—20 hp, 40 cu in. per min 

As more horsepower is added, the 
machine frame must be made cap- 
able of utilizing the horsepower. 
Such gains in the power of engine 
lathes are typical, but even greater 
gains can often be made by chang- 
ing the method of handling. 

Take as an example a simple, 
short step shaft. A typical job of this 
kind on a straight engine lathe re- 
quires 5% min including handling. 
Add a tracer control to the lathe and 
the time is reduced to 3% min. Put- 
ting the same job on an automatic 
tracer-controlled lathe will further 
reduce the time to 2% min. Next 
step would be to locate two of these 
lathes facing each other with one 
man operating both. This will give 
almost double the output with one 
operator. 

An aircraft manufacturer who had 
been using disk sanding on alumi- 
num fairings for jet planes changed 
to tracer-controlled lathes with vac- 
uum chucks and increased produc- 
tion 400%. Finish was better and re- 
jects, which had been high, were 
practically eliminated. 

One automatic lathe has gone from 
a top of 10 hp in the former Model 
to 25 hp in the new Model A. This 
150% increase in horsepower has re- 
quired a heavier machine. 

Typical ratios between machining 
time and handling time in a lathe 
were once 50 to 1. For example, a 
shaft 20 in. long and 1% in. in dia- 
meter with high-speed steel tools re- 
quired 12 min to machine and 15 sec 
to handle. The introduction of car- 
bide tools and subsequent improve- 
ments reduced the machining time 
to 3 min. If handling time remained 
at 15 sec, the ratio was reduced to 
12 to 1. As a result the fatigue ele- 
ment of the operator was tremen- 
dously increased. 

An automatic lathe built to handle 
a 12-Ib crankshaft at the rate of 113 
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pieces per hour would have required 
the operator to lift a total of 21,696 
Ib in an 8-hr shift. Obviously this 
is impossible, and the lathe was 
equipped with automatic loading and 
unloading to reduce the operator’s 
lifting load to zero. 

Gains from automatic handling are 
even more pronounced with shorter 
machining cycles. A valve guide 
made of cast iron, 2% in. by % in. 
dia required a machining time of 3 
sec. With manual loading the best 
possible production was 275 pieces 
per hour. Automatic loading made 
possible a production of 1100 pieces 
per hour. 

Typical of progress in ram-type 
turret lathes is a 1% in. round stock 
capacity model. Here is a basic com- 
parison of horsepower, top speed, 
and weight of the bare machine: 

1938—7% hp, 730 rpm, 3850 Ib 

1948—10 hp, 1460 rpm, 4500 lb 

1958—25 hp, 2000 rpm, 5759 Ib 

These statistics only begin to tell 
the story, however. The 1938 machine 
had gears hobbed and then heat 
treated, splash lubrication, manual 
clutches. Apron clutches were of a 
friction type and could slip with ir- 
regular rates of feed, causing dam- 
age to cutting tools. Both hands were 
required to make changes in spindle 
speeds. The spring brake on the 
spindle was not effective for con- 
tinuous use at the higher spindle 
speeds. Apron seals were subject to 
wear, permitting oil to leak from the 
aprons and coolant to enter. Design 
was such that the turret was already 
overhanging the saddle before a cut 
could be started. The belt-driven 
coolant pump ran_ continuously, 
whether needed or not. Many of 
these machines are still in use in 
production shops today. 

By 1948 there was a heavier, web- 
bed casting, with far better ways. 
Gears were alloy steel, oil hardened 
and then precision ground. Pressure 
spray lubrication, hydraulic clutches, 
with serrated-tooth clutches in the 
apron to assure positive feed rates 
had been added. Biggest advance was 
in the method of speed selection 
which was set by dial and shifted 
hydraulically. Selection could be 
either direct or pre-set. 

This year’s machine has increased 
swing capacity (19% in. instead of 
18%) and a redesigned bed to carry 
heavier cutting loads. Profile ground 
gears mounted on anti-friction bear- 
ings will transmit more power with- 
out chatter. The serrated-tooth apron 
clutches have a releasing mechanism 
to protect against overload. Over- 
hang of the turret ram has been re- 
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duced to permit taking longer cuts 
with greater accuracy. Coolant is 
automatically supplied to the operat- 
ing turret face only and is shut off 
during indexing. Tracer equipment 
is available, as well as a hydraulic 
drive that converts the machine to 
automatic operation. 

A brass screw is produced in a new 
No. 00 automatic screw machine in 
9% sec, or at a rate of 384 pieces per 
hour. This is a 60% increase in pro- 
duction over the rate on the same 
part in the model built until 1955. 
Major reasons for the increase are 
that spindle speeds have been in- 
creased to 7200 rpm and a rapid pull- 
out attachment gives increased pro- 
duction on deep drilling operations. 

A unique operation is the manu- 
facture of a brass screw and its mat- 
ing nut from the same piece of 5%-in. 
hex brass bar on a new No. 2 auto- 
matic screw machine. A 30-sec cycle 
time is required for the two parts, 
compared with 82% sec on the No. 2 
built prior to 1956. 

On a single-spindle automatic, a 
detailed comparison of a job on a 
ball pivot is shown above. Another 
job on these same two models of the 
1% in. bar machine shows a 51% in- 
crease in production of adjusting 
rods made from 2011-T3 aluminum 
rod. 

Similar comparisons have been 
made on the 2%-in. machine. On this 
size, horsepower has been doubled 
and top speed increased from 1010 
to 1820 rpm. A bevel gear made of 
cold-drawn C1144 steel shows an in- 
crease of 30%, from 36 to 47 pieces 
per hour. A retainer of 17S-T4 alu- 
minum is up 69%, from 66 to 111 
pieces per hour. 


BORING 


Precision boring machines can take 
heavier cuts, at higher speeds and 
with greater accuracy. Standard tol- 
lerances on easy-to-machine metals 
were 0.002 to 0.003 in. in 1938. Now 
tolerances of 0.0005 in. are considered 
normal. On big castings, cuts up to 
% in. are sometimes possible. Fin- 
ishes below 20 micro-inches are pos- 
sible in production operations on 
aluminum and other soft materials. 
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Productivity factor 1948-1958 
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Bore diameters in inches 


Internal grinding shows this productivity gain 1948 to 1958 over a range of bore 
sizes. The graph is based on a recent study of machines supplies to one industry which 
uses a variety of bore sizes on a production basis. Better tooling may increase this even 
more, as in a recent machine tooled to grind the internal contour of a pump body. Pro- 
ductivity was increased 4% times over equipment purchased in 1948 


Innovations that made such prog- 
ress possible include automatic gag- 
ing and chucking, combining opera- 
tions, slide-type machine with box 
ways to allow heavier cuts, greater 
rigidity with heavier bases, and the 
replacement of clutch and brake with 
electric motors to drive spindles with 
greater reliability. 

Vertical turret lathes show up in 
a direct comparison at a heavy equip- 
ment plant. Balance cylinders can 
be machined in 35% less time on the 
new 66-in. VTL than on an earlier 
model. Heavier rams and construc- 
tion along with higher horsepower 
make it possible to use higher speeds 
and feeds. 

One 5-in. bar horizontal table-type 
machine has gone from 15 to 25 hp 
in the last ten years. In fact, it runs 
up to 40 hp for specialized applica- 
tions. Although the ability to trans- 
mit greater horsepower within 
practical feed and speed ranges is a 
logical way to measure productivity, 
there had to be many changes to 
carry the capability up with the 
horsepower and there were others 
for operator convenience. 

A heavy equipment builder that 
has recently purchased four new 
boring machines tells us that once 
he could set up tooling with the ex- 
pectation of using it for many years. 
Today this is not true, with tooling 
changes made frequently. The new 
boring machines require a minimum 
of fixturing because they are de- 


signed for precision location of the 
spindle to the work. Though the new 
machines are more expensive, the 
elimination of costly tooling has re- 
sulted in manufacturing economies. 

Jig borers have made a remark- 
able advance in the last decade. The 
addition of speed and feed preselec- 
tion, automatic positioning, and di- 
rect dimensioning have made major 
advances possible. The addition to 
this of numerical control results in 
a machine that has averaged five 
times as productive as the old ma- 
chines with hand traverse, shift han- 
dle gearbox, and end measures. 


DRILLING 


Sensitive drills have productivity 
almost entirely dependent on the 
operator. Machines have been made 
more rugged, however, which is re- 
flected in quality of work even when 
spindle speeds have had to remain 
the same. Where productivity has in- 
creased measurably, it has been by 
a change to hydraulic feed with 
semi-automatic operation. 

On upright drills, changes from 
multi-lever machines to single-lever 
controls make it easier for the oper- 
ator to select the proper spindle 
speed or feed. Drilling time, again, 
remains the same because of little 
change in the drill itself. 

One recently designed line of ver- 
tical hydraulic drills has been rede- 
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40% ANNUAL RETURN ON BORING 


A large manufacturer made this cost study of a heavy-duty drill 
used for boring hydraulic cylinder piston rods in comparison 
with a double-end cycle boring machine. The comparison has 
since been substantiated by operation of the new machine in the 


plant: 


Parts per hour 
Machine load, per year, hours 


Direct and indirect labor, hours 


Annual maintenance 
Annual operating cost 
Annual saving, new machine 


r . A 
Net return on investment 


Old New 
ll 24 
3080 1380 
9490 3240 
356 100 
$27,800 $15,000 
$12,800 


39.6% 





signed with greater thrust to pro- 
vide a 25% increase in production. 
By putting all electrical and hydrau- 
lic components and circuits on the 
outside of the machines there is an 
additional saving in downtime for 
maintenance expected to amount to 
50% less time for maintenance. One 
of the early machines shipped in this 
line replaced an earlier model in the 
line and has more than doubled the 
production. 

Perhaps the greatest gains in drill- 
ing productivity can be made by pre- 
cision grinding of the drill point. A 
marked improvement can be made 
by converting from the hand grind- 
ing methods to one of the machines 
that grind a precision point— 
whether you use the conventional 
point or the new spiral point on your 
drills. 

The spiral-point drill is still so 
new, with perhaps a hundred plants 
beginning to use it, that a clear pic- 
ture is not yet available. An exam- 
ple, however, is a 3/16 in. hole 
drilled through a rod 7/16 in. in 
diameter and 9% in. long. With con- 
ventional drills in a turret lathe at 
920 rpm, scrap averaged 25% be- 
cause the drill would break through 
the wall. Half the hole was drilled 
from each end, using first a short and 
then a large drill in each case. The 
new spiral-point drill does the job 
in a single drilling from each end 
and scrap has been reduced to less 
than 1%. 


BROACHING 


There is scarcely any comparison 
between the broaching machines of 


20 years ago and those built today. 
There is an equally marked differ- 
ence between those of ten years ago, 
when average speeds were 20 to 25 
fpm, and today when machines go 
as high as 400 fpm. 

Only a few years ago good produc- 
tion on modern double-ram surface- 
type machines was between 300 and 
400 connecting rods and caps per 
hour. Today a continuous machine 
does the job at 1200 per hour. The 
new models are easily adapted to 
either hand or automatic loading and 
deliver the broached parts to a con- 
veyor. 

In 1952 a single-ram hydraulic ma- 
chine broached automotive bearing 
clusters at the rate of 60 parts per 
hour. Today an electro-mechanical 
drive machine, with carbide tooling, 
broaches the same cluster at 160 
parts per hour. 

Broaching partisans also like to 
cite the case of the operating rod 
handle on the Garand rifle. At 
Springfield Armory these parts were 
produced at a rate of 165 per hour 
on ten No. 3 miling machines and 
two profilers. A change to broaching 
made it possible to do all the parts 
on one 5 ton 54-in. double-ram ver- 
tical machine. 


MILLING 


Toolroom milling machines have 
some potential for heavier cuts, mak- 
ing them perhaps 10% more produc- 
tive than they were a decade ago. 
Most of the improvements, however, 
have been directed at improving the 
quality of the work. 

Knee-type milling machines were 
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showing signs of increase in horse- 
power and a wider range of feeds 
and speeds as long ago as 1938. Com- 
plete redesign was necessary to 
“beef up” the major components. 
One estimate is that a 20% increase 
in productivity came in that cycle. 
By ten years ago, there had been 
another cycle of more horsepower, 
further increase in speeds and feeds, 
and a general redesign to go with 
them. Carbide milling of steel re- 
quired horsepowers up to 50 and 
the addition of flywheels. Automatic 
cycling permits milling while load- 
ing and unloading. 

By the present time knee mills 
have been further redesigned to in- 
clude unit construction, relocation 
of controls to speed operation, indi- 
vidual speed and feed motors, auto- 
matic lubrication, twin elevating 
screws to reduce deflection in the 
machine table. And, naturally, high- 
er horsepower with increased speeds 
and feeds. Today’s mill is likely to 
average 50% more productive than 
those of two decades ago. 

Another current milling machine 
has heads designed to transmit great- 
er horsepower per revolution. Unit 
construction is employed so that ma- 
chines can be provided in different 
combinations, such as small tables 
with large heads, or large tables with 
small heads. 

Evidence that even a well-de- 
signed machine may become obso- 
lete as a result of further improve- 
ments in a relatively short time is 
found in the experience with milling 
two locking lug recesses in a re- 
versing drive bevel gear for out- 
board motors. Production of this 
part on a single-spindle vertical mill 
was 60 pieces per hour as 100% ef- 
ficiency. 

In March, 1953, this method was 
replaced with a four-spindle dupli- 
cating machine. The production rate 
of this machine was 135 pieces per 
hour at 100% efficiency, but in actual 
operation the rate was about 100 
pieces per hour. 

In December, 1954, an improved 
four-spindle machine was installed 
that was completely automatic ex- 
cept for loading and unloading. Two 
spindles were in production while 
the other two were loaded. The ma- 
chine was cam-operated with elec- 
tric interlocks and production could 
be actually maintained at the rate 
of 135 pieces per hour. 

In December, 1956, a third four- 
spindle machine was installed, to 
handle a similar, but somewhat 
larger part. This machine is all hy- 
draulic and electronic controls and 
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is maintaining a production rate of 
204 pieces per hour. 

Thus, in less than four years, the 
operation went through four ma- 
chines with production climbing 
from 60 per hour to 204 per hour. 

An airframe manufacturer reports 
on a machine with three-dimensional 
path control. Milling of airframes 
has shown a saving of 72% compared 
with previous methods. 

A series of analytic studies of die 
sinking on a machine intended for 
the aircraft industry were conduct- 
ed by a company producing large 
quantities of dies. Result: Savings of 
62% in machining time and 78% in 
hand labor required for finishing. 


PLANING 


A thorough analysis made by one 
firm of the effect on production of 
developments in planers in the last 
20 years leads to the conservative 
conclusion that time has been cut to 
40%—an increase of 150% in produc- 
tivity. The analysis was based on the 
assumption that 40% of a planer’s 
time is spent in cutting, 30% in job 
set-up and work handling, and 30% 
in manipulating, tool setting and 
maintenance. 

The saving in cutting time is based 
on the use of variable voltage and 
hydraulic drives using a planing 
speed of 150 sfpm instead of the old 
60 sfpm. Actually some table speeds 
to 400 sfpm are available and some 
steels can be planed best at such 
speeds, the 150 ft speed is extremely 
conservative. Double cutting (cutting 
in both directions of table travel) 
will further reduce cutting time to 
68% of its standard value. No al- 
lowance was made for the added 
time savings of multiple tooling, or 
the savings through the use of cross 
planing. 

Savings in set-up time run as high 
as 95% with dual tables but an 
average potential saving would be 
50%. Tracers eliminate many set- 
ups; cross planing makes it possible 
to cut occasional cross keyways or 
chamfers without multiple work po- 
sitioning. Each of these develop- 
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WHAT HAPPENED TO WORMS 


A 3-start worm form that has been finish ground after heat 
treatment for more than 20 years provides a good example of the 
difficulties of measuring productivity: 


1938—A manually operated Style 31 precision thread grind- 
er with a manual dresser and single-ribbed whee] produced 21 
pieces per hour. Two subsequent operations were required to 
grind the OD and put slight radius on the form. 


1948—The job was moved to a Style 33 grinder, an automatic 
machine with automatic dressing and indexing that raised pro- 
duction to 25 pieces per hour, but did not eliminate the need for 


two subsequent operations. 


1958—A Style 33 grinder with added horsepower and a 3- 
ribbed wheel, grinds all three starts simultaneously at 40 per 
hour. This is easy enough to measure, but the two subsequent 
operations were eliminated, giving even greater productivity. 





ments should cut 5% from set-up 
time. 

A wide variety of developments 
in controls, clamps, and locators 
have reduced the time that must be 
spent in manipulating the machine 
during set-up and maintenance. 


HONING 


In recent years honing has be- 
come a basic stock-removing opera- 
tion. The rapid developments make 
comparison with older honing ma- 
chines almost meaningless. In 1948, 
crankpin bores on connecting rods 
were honed on two-spindle machines 
at a rate of 240 parts per hour. 
Stock removal was 0.002 to 0.003 in. 
on the diameter. Size was held to 
0.0005 in. on the diameter and round- 
ness and straightness were within 
0.0003 or 0.0004 in. 

Today a single-spindle machine 
will hone 700 rods per hour. Size 
is held to 0.0002 to 0.0003 in. on the 
diameter and roundness and straight- 
ness are within 0.0001 in. Stock re- 
moval is 0.003 to 0.005 in. More rods 
are finished per set of abrasives and 
the equipment is less expensive to 
maintain and operate. 

Thus the productivity of produc- 
tion honing equipment has been in- 
creased by 200 to 300%, while stock 
removal has increased 30 to 50% and 
tolerances have been cut in half. 

Developments in equipment have 
also extended honing from the tra- 


ditional cylindrical surfaces to ta- 
pered, splined, and spherical surfac- 
es, and to the ball tracks of anti-fric- 
tion bearing rings. 


GEAR CUTTING 


Gear hobbing machines in a line 
designed for fairly heavy pitches 
show an increase in productivity 
since 1948 of about 25%. Two other 
lines with less thorough redesign 
show 15% gains, while machines for 
fine-pitch non-ferrous gears are now 
available in an anti-friction model 
that permit increases up to 200%. 
Even more significant, however, are 
the gains that have been made in 
accuracy. Two new machines on the 
market have a guaranteed indexing 
accuracy of 10 and 20 seconds of arc 
respectively. 

Gear shapers have incorporated 
improvements from time to time 
primarily to increase accuracy or to 
handle changes in the work. Best 
results have been obtained where a 
completely new machine was de- 
signed. A new gear shaper for sizes 
up to 36 in. pitch diameter was de- 
signed in 1947 on which production 
increases over previous models have 
ranged from 50 to 80%. Recently a 
smaller machine with a 6-in. pitch 
diameter as maximum capacity was 
developed on which production in- 
creases have ranged from 30 to 70%. 
A variable speed and feed unit for 
the latest machine was added this 
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A DECADE OF DEVELOPMENT IN DISK GRINDING ... 


Operation 
Ends of bearing rolls 


Faces of bearing races 


Closed end of tappet bodies 


Valves, stem end, to length 
Auto brake shoes 
Valve plates 


Universal joint crosses 


Production Accuracy 
45/min 
60/min 
50/min 
80/min 

1500/hr 

3600/hr 


Year 
1948 
1958 
1948 
1958 
1948 
1958 

uniformity 
1948 
1958 
1948 
1958 
1948 
1958 
1948 
1958 


1500/hr 

3000/hr 

12 to 15/min 
30/min 

80 to 100/hr 
400/hr 


600/hr 
2200/hr 


no change 


parallel 0.0005 in., uniformity 0.001 to 0.002 in. 
parallel 0.0001 to 0.0002 in,. uniformity 0.001 in. 


parallel 0.0003 to 0.0005 in., uniformity 0.004 in. 
parallel 0.0003 in., uniformity 0.002 in. 


no square or uniformity tolerance 
0.001 to 0.0002 in. square with OD, 0.0025 in. 


0.010 in. stock, 0.004 in. uniformity 
0.030 to 0.060 in. stock, 0.005 in. uniformity 


0.010 in. square and uniform 

0.005 in. square and uniform 

parallel 0.0015 in., uniform 0.002 to 0.004 in. 
parallel 0.0005 in., uniform 0.001 in. 


4 surfaces, 0.030 to 0.035 in. stock 





year, permitting even greater per- 
centage increases. 

Gear shaving machines were first 
introduced back in 1927 and the 
method was inherently fast from the 
beginning. But studies of a group 
of machines and how they evolved 
shows this interesting comparison of 
output: 

1938—100 gears per hour 
1948—200 gears per hour 
1958—350 gears per hour 

The doubling of output from 1938 
to 1948 was the result of heavier 
construction and a change from axial 
traverse to angular traverse. The 
further increase in the last decade 
resulted from improvements in the 
shaving cutters, the addition of auto- 
matic feed mechanism, and the ad- 
dition of automatic loading and un- 
loading devices. 


SAWING 


In cutoff operations, the biggest 
savings have been made by speeding 
up the handling and indexing of 
the work. In one case a long bar may 
be cut in 5 to 7 sec, with an equal 
time for indexing. An improved 
gripper feed has reduced the index- 
ing time to less than 1 sec. 

At the same ti ne there have been 
improvements in the blades so that 
greater precision and higher cutting 
speeds are possible. On hacksaw op- 
erations, great improvement is pos- 
sible in precision cutting by the use 
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of methods to keep the blade cutting 
in a straight line. 

Developments in rigidity, saw ma- 
terials, tooth form, and handling add 
up to squarer, burr-free cuts in the 
new saws. 

Recent high-speed camera studies 
of abrasive cutoff are leading to bet- 
ter wheel selection and improved 
machines. 


GRINDING 


An interesting example of what 
has happened to grinding machines 
is provided by a 6-in. plain grinder. 
In 1938, the machine was a saddle 
type with fixed wheelhead. Sizing 
and taper were difficult problems. 
By 1948, the wheelhead was slide 
mounted and sleeve bearings had 
been replaced with anti-friction 
bearings. Both accuracy and finish 
produced were greatly improved. 
Two-speed table and wheelhead tra- 
verse eased the setup problems. To- 
day this same grinder has automatic 
wheel balancing and is available 
with equipment for automatic sizing, 
automatic dual-rate infeed, and an 
automatic gap eliminator. Compar- 
ing today’s model with the one of 
ten years ago, parts can be traverse 
ground as fast on one as on the 
other, but finish is improved. But 
plunge ground parts can be produced 
both faster and more accurately on 
the new machine. 

Among the developments that 
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make today’s grinders more produc- 
tive, we find the addition of wheel- 
trueing devices that remove the 
responsibility and the skill from the 
operator and put it into the machine. 
Combine with this automatic wheel 
compensation and you eliminate the 
manual readjustment of the ma- 
chines as the wheel is reduced in 
diameter. 

Some machines maintain a con- 
stant peripheral speed on the wheel 
as it is reduced in diameter, to main- 
tain cutting efficiency. Automatic 
loading and unloading devices both 
reduce the skill required of the 
operator and virtually guarantee a 
uniform rate of production. 

Automatic gaging, has been avail- 
able for years but it works better 
now and is being applied far more 
often. Combined with automatic 
loading it makes it possible for one 
operator to handle several machines. 
Combined with a feedback control, 
machine becomes fully automatic. 

A recent development senses when 
the wheel touches the work and 
automatically puts it into feed rate. 
This eliminates the time spent grind- 
ing air and can make the cycle much 
shorter on jobs where there is much 
variation in the amount of stock to 
be removed. 

A comparison run was made last 
summer on an old and new No. 2 
Universal grinder. The part was a 
sleeve of C1141 steel with a 4-in. OD, 
2%-in. ID, and 4-in. length. A total 
of 0.014 was removed from the ID 
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in two cuts. The first cut was made 
at 30R,, then the sleeve was hard- 
ened to 63 R, and finish ground. The 
wheel in both cases was 38A60J- 
8BVE. Here are the grinding times: 
Old New 

30R, 2.49 min. 1.20 min. 

63 R, 3.00 min. 1.82 min. 
Major design changes have obviously 
been made to make possible nearly 
double production. On the old ma- 
chine the same motor drove both 
cylindrical and internal spindles and 
the wheelslide had to be swiveled 
180° to change spindles. On the new 
machine there are separate drive 
motors. The mechanical table has 
been replaced by a hydraulic drive 
with infinite speed variation from 3 
to 150 ipm. V-belt drive with head 
speeds of 65 to 360 rpm to rotate the 
work has been replaced with an 
adjustable-speed drive with range of 
25 to 500 rpm. 

Internal grinding machines pose a 
problem in that it may not be pos- 
sible to take full advantage of im- 
provements in basic rigidity of the 
machine on small bores, because of 
the small spindle required. Thus a 
machine on which basic rigidity is 
better will show a smaller percent- 
age improvement on small bores 
than on large bores (see graph). 
However, there have been improve- 
ments in spindles so that a given 
size is more rigid than it was. Power 
available at the wheel has also been 
increased. 

Production internal grinding to- 
day is at least 35% more productive 
than in 1948, according to one com- 
pany, and there are many instances 
of more marked gains. Innovations 
of the past two years alone have out- 
dated all previous classes of equip- 
ment for some classes of work. 
Manufacturers of 3 to 4% in. OD 
bearings have made savings in floor- 
to-floor time of 30 to 50% since 1956. 

The gains come through more 
rigidity and power, less lost time 
through faster loading, and traverse, 
ease of changeover, and reduced 
maintenance. Tool builders have de- 
veloped battery machines with up 
to eight machines per operator. 

High-frequency generating equip- 
ment is now available with mini- 
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BALL PIVOT PRODUCTION INCREASED 71% 
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- Hex. stock 


This job is produced on a single-spindle automatic of 15-in. bar 
capacity. The 1948 model machine had 314 hp and a top speed 
of 888 rpm, the 1958 model has 714 hp and a top speed of 3200 
rpm. Idle motion is less than half what it was, cam-operated fric- 
tion feeds have been replaced by electric feeds with dial setting. 
The ball pivot is made from % in. hex stock of B1113 steel. 


1948 


Operation 
1. Gage 


2. Boxmill thread 
diameter 


. Chamfer 


. Cut 7/16 x 20 
threads 


265 rpm, 


- 


5. Open 

Front slide: form 530 rpm, 
complete 

Rear slide: skive 

ball dia 


530 rpm, 


Independent cut off 888 rpm, 0.003 ipr 
58 pieces per hour 


Production rate 


888 rpm, 0.010 ipr 


0.0025 ipr 


0.005 ipr 


1958 


875 rpm, 0.010 ipr 


888 rpm, 0.010 ipr 2000 rpm, 0.012 ipr 
0.050 ipr 


300 rpm, 0.050 ipr 


830 rpm, 0.0025 ipr 
830 rpm, 0.005 ipr 


2200 rpm, 0.003 ipr 
100 pieces per hour 





ature grinding to a degree unknown 
before. The minimum hole size that 
can be ground has dropped from % 
in. to 0.040 in. Angular table and 
ways to provide positive backup for 
the wheel make it possible to grind 
as fast as the wheel and work can 
take the load. 

A form grinder in 1938 had a 2%- 
hp motor on the spindle and utilized 
the then radical crush dressing 
method. By 1948, the machine had 5 
hp on the head—today it has 15 hp. 
In addition to the faster rate of 
stock removal possible, the machines 
can now be completely automated 
with in-process and post-process 
gaging control. 

A small tool manufacturer recently 
installed three new centerless grind- 
ers that were automated so one 
operator could handle the three ma- 


chines. The three machines more 
than doubled the production pre- 
viously obtained on five older cen- 
terless grinders with five operators. 

For saw grinding, a machine was 
built for Pennsylvania Saw about 
1938 that, utilizing an incremental 
cross feed, could produce 15 to 20 
saws per hour. About 1948, a new 
machine with greater horsepower 
and a wider wheel would produce 
at the rate of 30 saws per hour. This 
year one man operates two machines 
to produce 60 saws every 50 min. 
The increase is made possible by 
torque control for setting the cut, 
automatic wheel dressing and com- 
pensation, automatic size control and 
automatic reset of the operating 
cycle. A recent test of this same type 
of machine shows that it can remove 
stock from flat ground steel at about 
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‘ ARE TOOLROOMS OVERHEAD? 


The tool and die department in most companies is classed as an 
overhead department, showing no earnings. For this reason it 
often gets the short end of the modernization budget. Yet the 
product of the toolroom may have an immense effect on the pro- 
duction efficiency of the plant. And the equipment for toolrooms 
shows such gains in quality of work—and often in reduced cost 
of work—that a realistic look at the antiquated equipment in 
your toolroom is likely to be startling. 





2% times the rate possible with the 
earlier machines. 

Average horsepower on small ro- 
tary surface grinders has increased 
50%, and on the large rotaries it has 
increased 25%. Large face grinders, 
with an increase of two-thirds, now 
find application for stock removal 
operations previously done by plan- 
ing. 

One job shop reports a 28% in- 
crease in production with a new 
surface grinder on parts ranging 
from tiny inserts for television tubes 
to components for heavy machinery. 
Another job shop says a new surface 
grinder cut man-hours in half. 

A traveling-wheel face grinder 
more than doubled the production 
. rates on cast steel brake bases com- 

pared with planing. Forged steel 
chain links that had been milled at 
54.3c, were ground on a vertical- 
spindle surface grinder at 11.3 cents. 

Other surface grinders have up to 
100 hp on the spindle and one ma- 
chine that passes work under five 
spindles in succession can handle 
pieces whose size and amount of 
stock made them impossible on 
earlier models. 


PRESSW ORKING 


Presses are unique in that the 
controlling factor on productivity is 
not usually the speed of the press. 
In blanking operations, about 20° 
of crankshaft rotation is devoted to 
work. During the other 340°, the 
piece must be removed and a new 
blank positioned. Rarely can such 
handling be so rapid that you can 
run the press at full speed. In draw- 
ing operations, the limit is the 


material characteristics and the 
speed at which it can be drawn 
4 without tearing. 


Despite these limitations, produc- 
tivity of mechanical presses has been 
increased by developments aimed at 
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reducing dead time. Power inclin- 
ing, power slide adjustment, and 
sliding bolsters speed die changes. 

Where improved handling makes 
faster cycles possible, rigidity and 
slide accuracy of the press become 
more critical. Long die life at high 
speed is possible only with a press 
of proper design and in condition to 
have great inherent accuracy. 

A press with air clutch, automatic 
feed, and multiple die, produces 720 
parts per min compared to an aver- 
age of 150 parts per min on each of 
the four presses it replaced. 

Transfer devices for loading and 
unloading presses have been greatly 
improved and are more adaptable 
to handling different parts. Thus you 
can buy transfer equipment without 
having to pay for it entirely on the 
first use. 

Many developments have been 
aimed at reducing maintenance costs. 
Clutches have been designed so that 
they may be relined without remov- 
ing from the drive-shaft assembly. 
Heavy anti-friction bearings reduce 
bearing failures. Circulating oil sys- 
tems, improved packings, and over- 
load devices all contribute to reduced 
maintenance. 

Hydraulic presses have somewhat 
faster operating speeds and better 
arrangements of controls. Certainly 
they are easier to maintain. Develop- 
ments in the science of using presses 
have been so great—applying them 
to work previously done by other 
methods, that presses have become 
one of the most popular means for 
increasing productivity. For ex- 
ample, cold extrusion of steel will 
eliminate a variety of cutting and 
finishing operations. 


CHIPLESS MACHINING 


Thread - rolling machines have 
been modified and attachments add- 
ed to increase the output. One 





builder estimates that todays ma- 
chine with automatic feed has 50% 
more output than the same type 
with automatic feed in 1948. There 
is also some improvement in quality 
and a lot of improvement in die life 
on thread rollers. 

The most marked savings occur, 
however, in comparison with other 
methods. On one part changed from 
thread grinding to thread rolling, 
the cost went from 40c to 3c per 
piece. In another case, it went from 
80c to 3c. A worm that has hobbed 
at 100 per hour is thread rolled at 
600 per hour. 

Spline rolling machines are a re- 
cent addition to the chipless pro- 
cesses that are demonstrating re- 
markable savings. Production rates 
may run from 10 to 30 times that 
for former methods. An axle shaft 
hobbed at 110 per hour on an 8- 
spindle machine is being rolled at 
300 per hour on single-spindle ma- 
chine. 

Cold headers are now available in 
a broader range of sizes—as small as 
1/16 in., as large as 1% in. No longer 
limited to bolts and nuts, they are 
applied to a wide variety of parts. 
You may be surprised at some of 
the shapes made today from wire 
with these machines. 

These examples are typical of 
progress in chipless machining. 































PROCESS CHANGES 


Most of the discussion in these 
pages compares machines on a model 
for model basis. This is done because 
you can thus see exactly what has 
happened to productivity of that 
type of machine. You will find that 
the most spectacular gains in econo- 
my can usually be made when a 
change is made from one type to 
another—or one process to another. 
There are some examples of this 
here, but because in one case a job 
is changed from milling to broach- 
ing, or from grinding to turning, 
does not mean that all operations 
can be so changed. Some processes, 
such as roll flowing, chemical mill- 
ing, electrical discharge machining, 
and ultrasonic cutting, did not even 
exist on a production basis ten years 
ago. 

Stimulated by the examples of 
what others are doing, you should 
make the study of your equipment, 
and what you can get to replace it, 
that will lead to the most efficient, 
most productive operations for your 
plant. Tips on how to do that are 
the subject of the next section of 
this report. 
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Two basic alternatives are open to 
you in selecting specific equipment 
for replacement: hunch or formula. 

Many production men will tell 
you, when you ask them how they 
select equipment to be replaced, “I 
just know what needs replacing.” It 
is easy to belittle this approach, but 
there are many plants of moderate 
size where men of sound judgment 
have made it work for years. 

Inquiry by AMERICAN MACHINIST, 
however, indicates a steady increase 
in the number of companies in which 
hunch is being replaced by a sys- 
tematic selection. The attempts at a 
system fall into two broad classes: 

1. Pay out time 

2. Return on investment 

The much talked about and often 
misunderstood MAPI formula is es- 
sentially a specialized form of the 
return-on-investment system. As one 
metalworking executive told us: 
“We are using a modification of the 
MAPI formula in the evaluation of 
equipment for purchase. The evalua- 
tion has been placed in the hands of 
our plant engineers who must, in 
turn, prove their case to the general 
management committees. There seem 
to be as many variations of the 
MAPI formula as there are com- 
panies buying equipment. Each is 
trying to crank into the general prin- 
ciple the idiosyncrasies of his own 
business so that the solution will be 
reasonable for his particular need.” 

Now is the time to point out that 
the best variation of the MAPI 
formula is the one just developed by 
MAPI itself. More about this later, 
but first look at these two general 
approaches: 


1. Pay Out Time 


By far the most popular method 
of evaluating the profitability of a 
piece of proposed equipment is the 
“pay out” or “pay off” system. You'll 
recognize it when someone says, 
“That new gear grinder we put in 
paid for itself in two years.” 

It works like this: The CRX Ma- 
chine Works plans to buy a new 
lathe for an installed cost of $12,000. 
It will replace a machine to be sold 
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How to select equipment 
for replacement 


for $2000. Net cost equals $10,000. 
Before taxes, the company will save 
$5000 per year on the new lathe. 
Thus, it will pay for itself, recover 
its cost, in two years! 

Or will it? If the company allows 
for a 50% income tax, the lathe will 
take four years to pay for itself. 
Counting depreciation on the cost of 
borrowed capital will also vary the 
period. The important point is: What 
is the company trying to achieve by 
buying this machine? By this method 
the profit is zero until the fifth year 
of ownership—through the most 
profitable period of its service life. 

If the reason for the calculation is 
to discover how quickly the company 
will recover its investment, the best 
plan is not to buy the machine at all 
and keep the money in the company. 
But that isn’t what CRX Machine 
Works has in mind. 

CRX, like most companies, would 
like the equipment to show a profit 
on the capital investment from its 
first hour of operation. This profit, 
or at least profit potential, should 
continue to flow throughout the use- 
ful life of the equipment. Ultimate 
profitability, then, is the factor to 
measure and evaluate. 

Pay out systems, though crippling, 
can be helpful in one sense. Normal- 
ly, the recovery of a capital invest- 
ment in two to three years, as a re- 
placement criterion, is too demand- 
ing. Your existing facilities must get 
very inefficient before the profit dif- 


ferential is sufficient to warrant the 
purchase of modern machines. How- 
ever, if a check of your shop shows 
that most of your facilities can be 
replaced by equipment that will “pay 
for itself” in two to three years, you 
are probably pouring profit down 
the drain. 


2. Return on Investment 


Another system, called “Return- 
on-Investment,” is just the converse 
of “Pay out.” “Return-on-investment” 
works like this: Analysis of a pro- 
posed machine, costing $12,000, 
shows that it will save the purchaser 
about $4000 per year over the old 
equipment. Then the company 
figures its depreciation allowance, 
deciding that the machine can be 
written off in 20 years. This averages 
out at $600 per year. 

Thus the saving per year is $4000 
minus $600, or $3400 per year. In- 
come tax cuts this saving by 50%, 
to $1700. Because the machine cost 
$12,000,.$1700 offers a rate of return 
of 14%. A pretty good deal? It 
sounds good but it is almost certain 
to be as faulty as the pay out method. 
The formula doesn’t measure the 
real cost of the capital investment. 

An equipment investment, or re- 
placement, formula should be simple 
yet cover all the points in the check- 
list. Cheating here is like cheating 
at solitaire. You cheat yourself. 





CHECKLIST FOR A GOOD FORMULA 


It solves the right problem. 

Its assumptions are clear and specific. 

It projects future deterioration and obsolescence. 
It allows for differences in service values. 


It allows for Income Tax. 


It handles present and future salvage values. 
It accommodates future capital additions. 
It is adaptable to a wide range of projects. 
It provides a consistent ranking procedure. 
It is simple to understand and apply. 

It considers all related costs. 

It presents an answer in usable form. 
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If, by this time, you have decided 
you want to select equipment by 
something more scientific than 
hunch, and something more con- 
sistent than the numerous variations 
of the pay-out and return-on-invest- 
ment methods, what do you do? 


The Best Answer So Far 


One man who has sought the 
answer to this problem for years is 
George Terborgh of the Machin- 
ery and Allied Products Institute 
(MAPI). His first approach, the 
MAPI formula developed in 1949, is 
a complex mathematical attempt to 
cover all the variables that should 
be considered. It is used, with the 
many variations already mentioned, 
by many companies. 

The new MAPI formula, the result 
of Terborgh’s persistent efforts to 


improve and simplify his approach, 
converts all the complex mathe- 
matics into three simple nomograms 
that will appeal to any engineer. 
With this done for you, all you need 
are the basic facts without which 
you couldn’t possibly make a de- 
cision: 

e Net cost of the new equipment. 
You have to know the cost of the 
new machine, the salvage value of 
the old machine, and what you 
would probably spend in repair on 
the old machine to keep it going. 

e Operating advantage of the new 
equipment. You add up the effect 
on such costs as direct and indirect 
labor, maintenance, inventories, 
downtime, floorspace, production 
volume, and product quality. 

You also need to know what tax 
bracket your company is in, what de- 
preciation method you use. Then to 
work the formula you need a grade- 


school knowledge of mathematics 
and the ability to read a nomogram. 
The nomogram takes care of all the 
complex other factors that should 
be included, but have scared so 
many people away from the scientific 
approach. 

What you get out of this is a 
“next-year rate of return.” In other 
words a percentage figure showing 
the return you will get during the 
first year if you make the investment 
now instead of waiting one more 
year. You can compare this with the 
cost of the money you'll have to use 
and with the return you could get 
by using this same money in other 
ways. 

An example of this new MAPI sys- 
tem, showing its actual application, 
will provide a quick and easily un- 
derstandable description of how it is 
used. A complete example is de- 
scribed on the following page. 
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MAPI CHART No. | 


PROJECTION PATTERN: STANDARD 


(For description ond diogroms, see Chapter: 7° 


INSTRUCTIONS: 


1. Use heavy curves for sum-of-digits or double-rate declining-balonce 
tax depreciation, light curves for stroight-line tox depreciation. 


Locate service life (in years) on horizontal axis, regding from left to 
right for heavy curves, from right to left for light curves. 


| 

| 

| . Ascend vertical line to point representing salvage ratio (estimate lo- 
I cation when rate falls between the curves). 


Read point opposite on vertical scole. This is the chort percentage. 


Enter percentage in Column E of Sheet 2. 
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SERVICE LIFE IN YEARS 


15 
Copyright, 1958, Machinery and Allied Products Institute 


New MAPI system is based on a formula, but not a formula that you have to know or use to profit by the method. By drawing 
upon conventional shop data, plus installed cost of equipment, this nomogram figures obsolescence and depreciation for you 


American Machinist * October 20, 1958 


M17 








PROJECT NO. 
SUMMARY OF ANALYSIS 


(SEE ACCOMPANYING WORK SHEETS FOR DETAIL) 


I. REQUIRED INVESTMENT 


INSTALLED COST OF PROJECT 

DISPOSAL VALUE OF ASSETS TO BE RETIRED BY PROJECT 

CAPITAL ADDITIONS REQUIRED IN ABSENCE OF PROJECT 
INVESTMENT RELEASED OR AVOIDED BY PROJECT (2+3) 
NET INVESTMENT REQUIRED (1 —4) 


Here’s how MAPI works .. . 
ll. NEXT-YEAR ADVANTAGE FROM PROJECT 


After a detailed methods study, 
the production manager suggests re- 
placing eight No. 6 Fellows Gear 
Shapers with four new No. 36 Fel- 
lows Gear Shapers. Calculations 
based on discussions with Fellows 
place the installed cost at $112,000 
for the four machines. 

Present machines are between 35 
and 42 years old. They represent a 
liability because major breakdowns 
could occur at any time. Their condi- 
tion is such that major repairs will 
be necessary in the near future, es- 
timated at $5000 per machine plus 
$1000 per machine for downtime dur- 
ing the repairs. 

Once they have been rebuilt, there 
is still no assurance that capital addi- 
tions will not be necessary there- 
after. Accordingly, the total rebuild 
cost of $48,000 is prorated over five 
years (approximately), with an an- 
nual expense of $10,000. 

Work now done on the old No. 6 
gear shapers calls for very little pre- 
cision. If tolerances were tighter, 
the condition of the equipment 
would prevent its use. Although the 
ability of the proposed equipment to 
produce to closer tolerance is of lit- 
tle value for the work now done on 
the old machines, it will increase 
high-precision capacity—at a time 
when the order of precision is gen- 
erally rising. 

With the new units, there will be 
seven machines of this type in the 
department. This capacity will allow 
interchanging work between the 
seven machines whereas the pres- 
ent machines are unable to handle 
some of the larger or more precise 
work. A value, total, of $3000 a year 
has been assigned to this greater 
flexibility. 

A direct-labor saving will be rea- 
lized from the ability of the new ma- 
chines to produce approximately 
twice as fast as the old. The value 
of this saving is $1280 a year, plus 
fringe benefits of $155 per year, for 
a total of $1435. Also, heavier and 
more rigid construction should pro- 
duce longer cutter life. For the four 
machines, a total of $2000 a year 
has been assigned to this factor. 
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A. OPERATING 


EFFECT OF PROJECT ON REVENUE 


FROM CHANGE IN QUALITY OF PRODUCTS 
FROM CHANGE IN VOLUME OF OUTPUT 
TOTAL 


EFFECT OF PROJECT ON OPERATING COSTS 


DIRECT LABOR 
INDIRECT LABOR 
FRINGE BENEFITS 
MAINTENANCE 
TOOLING 

SUPPLIES 

SCRAP AND REWORK 
DOWN TIME 

POWER 

FLOOR SPACE 
PROPERTY TAXES AND INSURANCE 
SUBCONTRACTING 
INVENTORY 

SAFETY 

FLEXIBILITY 

OTHER 

TOTAL 


NET INCREASE IN REVENUE (9A—98} 
NET DECREASE IN OPERATING COST (268—26A) 
NEXT-YEAR OPERATING ADVANTAGE (27+28) 











(USE FIRST YEAR OF PROJECT OPERATION)* 


ASSUMED OPERATING RATE OF PROJECT (HOURS PER YEAR) 


B. NON-OPERATING ADVANTAGE 
(USE ONLY IF THERE IS AN ENTRY IN LINE 4) 


NEXT-YEAR CAPITAL CONSUMPTION AVOIDED BY PROJECT: 
A DECLINE OF DISPOSAL VALUE DURING THE YEAR 
B NEXT-YEAR ALLOCATION OF CAPITAL ADDITIONS 


C. TOTAL ADVANTAGE 
31 TOTAL NEXT-YEAR ADVANTAGE FROM PROJECT (29+ 30) 


* For projects with a significant break-in period, use performance after break-in. 


ADVANTAGE 








$1680 AS 12.710 8 


$ 
$10,430 
| a.’ 


$ 
$10,000 __ 
TOTAL $10,000 


20,430 _ 








Estimates show that approximate- 
ly 300 man hours of maintenance 
labor will be spent on the rebuilt 
gear shapers in the coming year. 
(Cost of one hour of direct mainte- 
nance labor should include equip- 
ping and maintaining the repair man 
as well as for his direct-labor time.) 
Accordingly, $10 per hr is charged 
to reflect this full cost—using a 
“guesstimated” burden of 400%. 

Cost of maintaining the old equip- 
ment, therefore, becomes $3000 per 
year plus $500 for maintenance ma- 
terials. Total: $3500. Maintenance on 
the new equipment, during the first 
year of operation is assumed to be 
negligible. Installation charges are 
included with the installed cost. 

Downtime can be expected on the 
existing equipment, arising from 
ordinary maintenance — over and 
above downtime for major repair. 
Delays in production are inevitable, 
and expense will arise from the re- 


sulting bottlenecks. Total annual cost 
of this downtime is placed at $1675. 
Floor-space saving amounts to 250 
sq ft; it is valued at $2.00 per sq ft 
for another $500 annually. On the 
other hand, the new equipment is 
charged with $1680 a year, total, for 
additional property taxes and in- 
surance. 

Salvage value of the old equip- 
ment is negligible because its value 
as scrap is approximately equal to 
the cost of removal. 

Basic stipulations are: 

Project operating rate 2000 hr 
Projection pattern Standard 
Service life 20 yr 
Terminal salvage ratio 20% 
Tax-depreciation method 

Straight line 
Tax-rate 50% 

Most of these stipulations are 
readily recognizable. However, the 
“Standard projection pattern” re- 
fers to the expected accumulation of 
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PROJECT NO. 5 


Installed Estimated 
Item Cost of Service 
or Htem or Life 
Group Group (Years) 
a | 8 
Gear Shapers $112,000 | 20 


iil. COMPUTATION OF MAPI URGENCY RATING 


32 TOTAL NEXT-YEAR ADVANTAGE AFTER INCOME TAX (3! — TAX) 
33 MAPi CHART ALLOWANCE FOR PROJECT (TOTAL OF COLUMN F, BELOW) 


(ENTER DEPRECIABLE ASSETS ONLY) 


$_10,215 __ 
$ 2576 * 
ee to - a 
Terminal Percent- 
Salvage MAPI Chart age 
Percent Chart Percent- " Cost 
of Cost) Number age | {(&xA) 
c D E F 
i a 23 $ 2.576 





SHEET 2 








35 MAPI URGENCY RATING (34-5) - 100 





if any, to the figure in Line 33. 





34 AMOUNT AVAILABLE FOR RETURN ON INVESTMENT (32—33) - 


* Since the chart allowance does not cover future capital additions to project assets, add an annual proration of such additions, 


TOTAL | § 2576 











depreciation and obsolescence over 
the service life. This calls for using 
the standard “MAPI Chart No. 1,” 
shown on page M17, in arriving at 
the answer. 

Terminal salvage ratio is the re- 
sult of comparing the installed cost 
of the equipment to its anticipated 
value at the expiration of its serv- 
ice life. 

No formula is needed. The system 
is simple to use. All of the foregoing 


information is written into its 
proper place on the Summary 
Analysis form. (The form can be 


modified to suit your special needs.) 
On the basis of the required invest- 
ment, the total next-year advantage 
from the proposed equipment is de- 
termined. For this project, it turns 
out to be $20,430 for the four ma- 
chines. 

In computing the MAPI urgency 
rating, the first step is to find the 
after-tax advantage, which is $10,215. 
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Referring to MAPI Chart No. 1, for 
a service life of 20 yr and a terminal- 
Salvage ratio of 20%, using light 
curves for straight-line depreciation, 
the chart percentage is 2.3. Multiply- 
ing the cost by 2.3% gives the MAPI 
chart allowance of $2576. This is a 
mathematically calculated figure to 
cover obsolescence, depreciation, etc. 

By subtracting this chart allow- 
ance from the after-tax next-year 
advantage, the actual amount avail- 
able for return on _ investment 
($7639) is found. This figure divided 
by the net investment required ($64,- 
000) gives a MAPI Urgency Rating 
of 12%. This means that installing 
the four Fellows gear shapers now 
offers a 12% return on the net in- 
vestment this company must make 
to own them. 

If the company delays making the 
investment, the percent in, say, three 
years might be larger. However, this 
increase will only result because the 


old equipment is even less efficient. 


Meanwhile the 12% available each 
year is not being earned. 

This Urgency Rating is compared 
with the ratings for all other invest- 
ment opportunities and the money 
available for investment is used for 
the most urgent equipment. 

What does this 12% mean? Of the 
different ways it can be used and in- 
terpreted, here are two: 

Of all the various places and de- 
vices into which you can put this 
money, which offers the best after- 
tax return? In a good stock, the 
money might earn 3%. The gear 
shapers offer four times as much. On 
the other hand, replacement of an 
older and more important process 
could return 20% or more after 
taxes. You must decide where the 
money will work most effectively 
for you. 

Another way of looking at it is to 
figure the average after-tax return 
on the total capital invested in your 
business. (This must be the return 
on invested capital and not on gross 
sales.) Then compare the return 
from a specific project to this aver- 
age. If the project will return as 
much as or more than this average, 
it is bound to improve your position. 


DEPRECIATION METHOD 


An important management deci- 
sion prior to using the MAPI system 
is selection of the depreciation meth- 
od. The tax allowance used will 
influence final MAPI ratings. Here 
are the factors to consider. 

Up to 1954, you had to adhere to a 
straight-line method of depreciating 
your new machines for tax purposes. 
This meant that if the Internal Rev- 
enue Service’s rules specified that 
your machine had a service life of 
20 years, you wrote off its cost at 
5% a year. The writeoff remained 
constant in amount over the 20-year 
period. If you were able to persuade 
the tax people that for certain good 
reasons the life of your machine 
should be depreciated in 10 years, 
you could charge off 10% of the total 
amount each year for 10 years. 

The Internal Revenue Act of 1954 
changed and liberalized the rules to 
permit faster recovery of your in- 
vestment. Today you still can use 
the traditional straight-line method 
if you so elect. But you also have at 
your disposal two new methods 
which allow you to depreciate your 
machines at a much speedier rate 
than before. 

(Please turn page) 







































The declining-balance method en- 
ables you to write off your machines 
at double the straight-line rate. Two- 
thirds of the machine’s cost can be 
depreciated in the first half of its 
useful life, compared with one-half 
formerly. If you could take 10% de- 
duction a year under the straight- 
line method, you can take 20% under 
the declining-balance method. Each 
succeeding year after the first year, 
you apply the 20% to the remaining 
undepreciated portion of the ma- 
chine, Example: you can write off 
20% of $10,000 the first year (assum- 
ing the cost of the machine is $10,- 
000), 20% of $8000 the second year, 
20% of $6400 the third year, and so 
on indefinitely. 

After the fourth year you would 
recover less under the declining bal- 
ance method than under the straight 
line method. You never can complete- 
ly write off the machine under the 
declining balance method. The law, 
however, permits you to switch over 
to the straight line method any 
time you choose. But once you 
switch, you can’t go back. 

The sum-of-digits method is the 
other new kind of writeoff permitted 
by the Internal Revenue Act of 1954. 
Here is how it works: If the useful 
life of a machine is 10 years, let’s say, 


you add together all the digits— 
14+2+3+44+45+46+4+7+48+49+410. The 
sum is 55. The first year’s deprecia- 
tion on your machine then is 10/55 
of $1000 (if the machine cost $1000), 
or $181.80. The second year’s write- 
off is 9/55 of $1000, or $163.60. The 
third year’s writeoff is 8/55, or 
$145.50. This method allows you to 
depreciate about three-fourths of 
your machine’s cost in the first half 
of its useful life. 

You will find that the declining- 
balance method provides the fastest 
writeoff at the beginning. The sum- 
of-digits method, however, catches 
up at the end of the third year and 
gives the fastest writeoff to the end 
of the useful life. 

The law permits you to make a 
written agreement with the Inter- 
nal Revenue Service specifying the 
useful life span of your machines. 
This means that you and the tax 
authorities can arrive at a written 
understanding of the number of 
years in which you may depreciate 
your machines. 

Once such an agreement is signed, 
it can be set aside only on presenta- 
tion of facts and circumstances not 
taken into account when the agree- 
ment was made. If the tax people ask 
for a change, they must prove a need 
for it. So must you, in case you wish 
a change. Should a change occur, it 
applies only from the date of the 
change and is not retroactive. 

Don’t overlook another interesting 
provision of the existing law. Unless 
the life of your machine as deter- 
mined by the Internal Revenue 
Service differs by more than 10% 
from the life that you put on it, your 


own depreciation rate prevails. The 
point is that you now have some pro- 
tection against the overturning of 
rates, once they are established. And 
if by chance they are switched on 
you, the new rate does not go back 
to the beginning of the machine’s 
taxable life. 

Here are the basic keys to choos- 
ing the method: 

1. Rate of recovery should be aver- 
aged over the years of service life, 
hence the straight-line method is ap- 
plied when— 

A. You cannot foresee any 
abrupt change in the degree of 
equipment obsolescence, either 
short- or long-range. 

B. Obsolescence is the outstand- 
ing factor in the wearing-away of 
the equipment’s earning power. 

2. Sum-of-digits or double-rate de- 
clining balance should be used if 
there appears to be imminent risk 
of obsolescence. 

Expense is another way of writing 
off the cost, sometimes used in place 
of capital methods. Usually, the 
amount of money “expensed” for tax 
purposes is relatively small. It can 
be included with the depreciable in- 
vestment without risk of serious dis- 
tortion to the result of an analysis. 
Sizable expense items, when they oc- 
cur, should be listed separately. 

Very broadly, typical use of these 
methods might be: sum-of-digits or 
declining balance for equipment ac- 
quired new, straight-line deprecia- 
tion for used acquisitions, and ex- 
pensing for rebuilds performed in 
your own shop. The method selected 
is a sizable influence in determining 
the optimum time to buy. 


COMPARISON OF DEPRECIATION METHODS UNDER THE 1954 REVENUE CODE 
based on unit cost of $1000 


Year Straight Line 


Declining Balance 


Combination 


Sum of Digits 





Annual Cumulative 
Deduction Recovery 

$ 181.80 $ 181.80 
163.60 345.40 
145.50 490.90 
127.30 618.20 
109.10 727.30 
90.90 818.20 
72.70 890.90 
54.50 945.40 
36.40 981.80 
18.20 1000.00 


$1000.00 


Cumulative 

Recovery 
$ 200.00 
360.00 
488.00 
590.40 
672.40 
738.00 
803.50 
869.00 
934.50 
1000.00 


Annual 
Deduction 
$ 200.00 
160.00 
128.00 
102.40 

82.00 
65.60 
65.50 
65.50 
65.50 
65.50 


$1000.00 


Cumulative 
Recovery 
$ 200.00 
360.00 
488.00 
590.40 
672.30 
737.80 
790.20 
832.20 
865.80 
892.60 


Cumulative Annual 
Recovery Deduction 

$ 100.00 $ 200.00 
200.00 160.00 
300.00 128.00 
400.00 102.40 
500.00 81.90 
600.00 65.50 
700.00 52.40 
800.00 42.00 
900.00 33.60 
1000.00 26.80 


$ 892.60 


Annual 
Deduction 

1 $ 100.00 

2 100.00 





3 100.00 
4 100.00 
5 100.00 
6 100.00 
7 100.00 
100.00 
100.00 
100.00 


$1000.00 
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True measurement 


The new concept of equipment in- 
vestment, with its formula for dy- 
namic displacement, goes far beyond 
earlier replacement methods yet it 
is simpler to use than some “re- 
placement” formulas. It measures all 
of the investment possibilities com- 
peting for funds and compares them 
with the proposed equipment. It es- 
tablishes a guide to buying priority. 

By determining the “next-year” 
operating advantage of a proposed 
machine in relation to installed 
equipment, in terms of after-tax 
rate-of-return, the new formula 
uses a practical standard. At the 
same time, it doesn’t neglect long- 
range factors. 

The conventional approach to what 
is commonly called “replacement 
analysis” starts with the old facility 
it is proposed to retire. Basically, it 


asks the question: How much better 
will the new facility perform the 
work now being done by the old 
one? 

On the other hand, the displace- 
ment approach starts with the new, 
or proposed, facility. It asks a differ- 
ent question: Given the capabilities 
of this facility, what is the maximum 
operating advantage realizable from 
its addition to the business? This is 
a fundamental shift in point of view. 

To use this approach you’ll have to 
“think big,” first. Study all of the 
ways of doing the job. Be sure that 
the layout as a whole justifies invest- 
ment in the improvement of the 
parts. Include all of the relevant dif- 
ferences in a comprehensive com- 
parison of operations with and with- 
out the project. Then study the de- 
tails. Side effects of the project, too, 
are important. Apply distinct values 
wherever you can do so. 


Man-machine capability is one of 
the more important areas of manu- 
facturing concern to receive empha- 
sis in recent years. It measures the 
ability of a machine and its opera- 
tor to achieve a certain quality level. 
Obviously, this quality level must 
be compatible with the level of com- 
plexity necessary for a salable prod- 
uct, at a profitable return, or the 
company is in trouble. As labor costs 
go up, capability becomes more criti- 
cal. Capability can be evaluated in 
dollars. 

When you look at the whole pic- 
ture, intangibles can be highly sig- 
nificant. Will improved capability 
open new markets? Can the new ma- 
chine improve overall process ef- 
ficiency? What effect would the new 
process have on product salability? 
Are materials saved—or cheaper ma- 
terials usable? Will the new equip- 
ment improve the operator’s attitude 





WHY NEW MAPI FORMULAIS BETTER... 


Principal improvements in the new 
formula are designed to broaden 
it and make the method more adapt- 
able to current business needs. Tim- 
ing was the principal objective of 
the old formula, which was con- 
ceived and presented simply as a 
replacement formula. Timing con- 
tinues to be important but capital 
budgeting in recent years requires 
a more comprehensive treatment. 

Replacement, in the old formula, 
was broadly construed to include 
mixed replacement-improvement-ex- 
pansion situations. The formula was 
developed primarily to provide a 
more exacting test of re-equipment 
timing than the primitive rules of 
thumb commonly used in industry. 

From this limited objective, the 
new formula was developed to pro- 
vide screening and intercomparison 
of all kinds of investment oppor- 
tunities including replacements, ex- 
pansions, and completely new proj- 
ects. It makes no distinction between 
replacement and any other kind of 
project. Unlike the old method, it 
handles working-capital as well as 
fixed-asset investment. 

Perhaps most important of all, in 
finding acceptance, are the terms of 
the new formula. The old formula 
set up a kind of “duel” between the 
present and the proposed equipment, 
calling them the “defender” and the 
“challenger.” First, this approach 
concentrates the analyst’s attention 
on the advantages of the proposed ac- 


quisition over the old facilities to be 
replaced, tends to blind him to other 
investment, or business, advantages. 
(Nine Ways to Control Capital 
Spending, AM—Nov 4 ’57, pl25.) 
Second, the old formula’s descrip- 
tive terminology is strange in com- 
parison with the terms normally used 
in shop practice. 

The new formula directs the an- 
alyst’s attention to all the advantages 
of a proposed project, as measured 
by a comparison of the entire opera- 
tion with it and without it, not just 
its advantages over certain facilities 
slated for retirement. Also, the new 
formula is expressed in understand- 
able terms. 

Ranking is the selection, from a 
group of profitable investment op- 
portunities, of the most profitable 
situation—hence the most urgent to 
buy. MAPI formerly ranked projects 
by the gain from a proposed invest- 
ment in dollars per first full year of 
operation (next year) before income 
tax, allowing for interest on the in- 
vestment, as a ratio to the required 
investment. 

Investment proposals are normally 
appraised in terms of their prospec- 
tive rates of return. While return 
rates are derivable from the old 
formula, the comparisons are not 
direct. The new system yields the 
after-tax rate of return as its primary 
product, with the after-tax gain in 
dollars readily obtainable. Ranking 
ratios are positive. 
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Projection patterns are used to vis- 
ualize, and provide a factor for, the 
accumulation of deterioration and 
obsolescence over the life of wasting 
(depreciable) assets. Only one such 
pattern, accumulation at a constant 
rate, is given in the old formula. Now 
the analyst is given a range of choice. 
Three projection patterns allow 
for standard constant accumulation, 
slower accumulation at first than 
later, and faster accumulation at 
first than later in the life of the 
equipment. 

Income taxes are approximated in 
the old formula by “loading” the 
formula interest rate. The new form- 
ula provides an exact adjustment 
for the particular method of tax de- 
preciation specified—whether sum- 
of-digits, double-rate declining-bal- 
ance, straight-line, or expensing. 

Conceptually simpler than its 
predecessor, the new system is eas- 
ier for the layman to understand— 
and it is easier to apply. Fewer steps 
are needed to reach the formula than 
before. Not only is it generally more 
flexible, but flexibility is afforded 
even in the result. While it yields 
directly the after-tax return on net 
investment, the result is readily ob- 
tainable in dollars, equity return, re- 
turn on gross investment, or cash- 
throwback period. 

Finally, the new method suggests 
ways to handle special problems and 
adjust both formula and non-formula 
solutions. 
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toward his work? Typical possibili- 
ties only, all of these factors have 
values that must be weighed into the 
total effect. 

Projects offer two kinds of return, 
which are called “absolute” and 
“relative.” The absolute return de- 
pends on the excess of the revenue 
generated by the project over the 
operating costs (total) incurred by 
it. “Operating costs” are all account- 
ing costs except depreciation and in- 
terest. 

Because, over any period of years, 
only one stream of revenue and one 
stream of costs exist, there can be 
only one stream of differences be- 
tween them hence only one absolute 
rate of return based on these dif- 
ferences. 

Relative return, on the other hand, 
depends on the difference between 
having the project and going on 
without it for a specified period of 
time. Here there may be as many 
rates of return as there are possible 
periods of waiting to buy or replace. 


Which return should be used for 
ranking a project? Absolute return 
might appear best, but it is difficult 
to accurately forecast absolutely over 
a long range. Relative return leaves 
too many alternatives. The proper 
measure of current urgency is the 
return relative to deferment for the 
period that yields the minimum re- 
turn. 

On this basis, the new MAPI for- 
mula derives the remaining use 
value of a depreciable asset to its 
owner at the end of its first year of 
service. This value, then, can be de- 
termined for existing equipment at 
the end of its next full year of serv- 
ice and compared with the proposed 
equipment’s first-year value. 

The formula for the next-year 
after-tax rate of return is: 

After-tax rate of return 

9 
(2) + @ — © — ©) x 100, 
(1) 
where: 

(1) = net investment 

(2) = next-year operating advan- 

tage 

(3) = next-year capital consump- 

tion avoided 

(4) next-year capital consump- 

tion incurred 

(5) = next-year income-tax ad- 

justment 

To illustrate, let’s ignore the tax 
and suppose that we have a milling 
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Where are your profit leaks? 





Downtime 


Accidents 








Scrap and rework 
Excessive maintenance 
Complex tooling 

Low production rate 
Wasted material 

Poor tool life 

High labor cost 
Unused equipment 
Delayed deliveries 
Slow inventory turnover 
Inadequate power 


Too-frequent inspection 
Customer service 


Bad “housekeeping” 
Expensive supplies 

Il-timed purchases 

Improper overhead 

Finance charges 


machine costing $10,000. It will re- 
place an older machine for which we 
will receive $2000. Net investment is 
therefore $8000. The next-year oper- 
ating advantage—revenue minus op- 
erating cost—of the new machine is 
$3000. The expected decline in dis- 
posal value of the old equipment 
(capital consumption avoided) is 
$500. The remaining use value of the 
project at the end of the year is es- 
timated at $8000, giving $2000 for 
capital consumption incurred. The 
rate of return equals: 
— = ite ee 
8000 

Calculating the return after taxes 
adds a sizable complication because 
allowances must be made for tax-de- 
ductible interest payments, deprecia- 
tion, etc. However, the pleasant part 
of this story is that you don’t have to 
work out these formulas. All you 
need is the information, the ingredi- 
ents, and a knowledge of simple 
arithmetic. Charts have been devel- 
oped for use with the system to short- 
cut the complications. How this is 
done was demonstrated in the de- 
tailed example on page M18. 





Judgment Still Needed 


All this, as you have probably 
noticed, hinges on one estimate: the 
operating rate of the new machine. 
Here your judgment must take over 
—and this is why you can never be 
replaced by a computer. 

The production rate needn’t be left 
to hearsay and judgment, however. 
Unless the machine is very special, 
its builder can tell you what to ex- 
pect from it. He, or your local dis- 
tributor, might also be able to sup- 
ply you with the names of other cus- 
tomers in the area who are using the 
equipment. Plant visits, trade shows, 
and AM’s “New Shop Equipment, 
Materials and Parts” will bolster 
your decisions. 

But the new MAPI formula pro- 
vides the simplest and best way yet 
found to simplify the decision-mak- 
ing process on new equipment. 

If you follow it regularly, and 
then check up afterwards to see how 
well you did (in short, a post-audit), 
you can develop your judgment and 
your facility in adjusting it to the 
production problems of your plant. 

Effective modernization, however, 
is more than selecting one piece of 
equipment for replacement. It is de- 
veloping and maintaining a continu- 
ing program to keep your costs be- 
low those of your competitors. And 
that is the subject of the next section. 
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It is just as essential to your busi- 
ness to have a continuing analysis 
of your equipment as it is to have 
other control functions: production 
control, quality control, personnel 
administration. 

The growing awareness of the 
need for a continuing program is 
shown in a study by Machinery & 
Allied Products Institute. In 1948, 
35% of its member firms recognized 
the need for a continuing program 
to review installed equipment. By 
1956, the number had risen to an 
impressive 79%. 

The two major elements of any 
continuing program are: 

1. Budgeting funds for moderniza- 
tion. 

2. Analyzing present and possible 
equipment for most effective use of 
the funds available. 

No program can do the job unless 
both elements are present. One meth- 
od of budgeting funds is simply to 
set aside a fixed sum of money every 
year specifically for investment in 
equipment. An improvement is to 
set up a replacement fund based on 
a key operating figure—such as 2 to 
5% of the previous year’s billings. 

Many factors can make such an 
approach impractical. A better ap- 
proach is to put 19 to 20% of the 
current replacement value of all 
equipment in the shop into the fund 
each year. This assures that money 
will be available to replace most 
equipment in 5 to 10 years. 

One serious danger is that it’s just 
too easy to spend funds budgeted for 
equipment on other, seemingly more 
immediate, needs. The best way to 
avoid this trap is to maintain a con- 
tinuing analysis of the opportunities 
open to you for replacement. With 
evidence before you of the exact re- 
turn on investment next year, you 
are less likely to divert funds from 
profitable replacement. 

The amount of paperwork needed 
to support a continuing analysis of 
replacement opportunities will de- 
pend upon the size and circum- 
stances of a particular plant. In small 
or medium size plants, the shop su- 
perintendent is in the best position 


How to handle 


a continuing replacement program 


to put the finger on money-wasting 
equipment. In a tool and die plant, 
the superintendent or owners will 
select the machines on the basis of 
primary and secondary functions of 
machines and the number of shop 
hours for which the respective func- 
tions are needed. 

Even in relatively large plants, no 
forms are used until original sugges- 
tions from plant engineers or fore- 
men have been sifted by talks among 
the originators, their supervisors and 
a thorough review by the manufac- 
turing manager. This procedure has 
the advantage of bringing to the fore 
the most necessary projects. Those 
that are “approved” are written up 
on a plant order to show all perti- 
nent machine details, who originated 
the idea and who approved it. Copies 
are sent to all departments that will 
be affected. 

Heavy machinery or jobbing plants 
with widely varying machine load- 
ings may use an “age” record to 
point out replacement opportunities. 
In one case, a rating form for each 
machine is checked each year by 
shop management for age, useful- 
ness, impairment of accuracy on an 
arbitrary point system. When the 
remaining “useful life” declines to 
a certain level, the machine is con- 
sidered for replacement. Bottleneck 
machines and special requirements 
are considered at any time. Detailed 
replacement studies can then be 
made and the most promising ma- 
chines purchased within budget lim- 
itations. 

In plants that have established 
product lines, the approach to re- 
placement may take a different tack. 
The methods department may scan 
operations sheets to determine the 
actual operating hours of each piece 
of equipment. These studies may 
lead to preparation of flow diagrams 
to reveal bottlenecks, the need for 
combining operations and retooling 
and the possibility of creating line- 
production setups. A major overhaul 
of the production scheme in this 
manner will cut in-process time and 
inventory, and provide the detailed 
data for replacement studies. Later, 
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the basic information will be at hand 
to take further advantage of money- 
saving opportunities as new types 
of machines or improved models are 
introduced. Furthermore, the po- 
tentialities of automation will be- 
come apparent. 

Excessive inspection costs and 
scrap are signs that something is 
wrong with a method or process. 
You may well find from a machine- 
capability study that even a relative- 
ly new machine cannot hold the re- 
quired tolerance, whereas a later 
model built to higher accuracy 
standards will avoid over-standard 
inspection costs. With the facts in 
hand you can make a detailed pro- 
posal to management that will be 
understood and appreciated. 


Quality-Control As Guide 


In a relatively large plant making 
a variety of product lines, quality- 
control records may be used to spot- 
light methods and processes needing 
improvement. At Greist Mfg Co, 
New Haven, Conn, makers of sew- 
ing-machine attachments, cameras 
under contract, and other precision 
small assemblies, every process is 
under strict quality control. Monthly 
charts and graphs show the number 
of rejects, the various faults and the 
percentage of individual faults to 
the total. Any drifting from the de- 
sired quality-control level is quickly 
analyzed and corrected by supplying 
better tooling, equipment, or process- 
ing methods. The chief engineer is 
responsible for production methods 
and tooling, as well as much prod- 
uct design. He initiates proposals for 
replacements, based on his intimate 
knowledge of shop practice and by 
capability studies when indicated. 
The company buys any machine that 
will pay for itself in 3 yr, but does 
not insist upon detailed replacement 
studies. 

Quality-control, or defective-work, 
records, are likewise used by ma- 
chine-tool and heavy machinery 
plants to disclose operations that 
need improvement. Statistics of the 
number of defective pieces produced 
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in a week by a given department 
may be analyzed by part number. 
Processing methods for the worst of- 
fenders are reviewed first. 


Special Departments 


In medium-size and large com- 
panies a more formalized approach 
to replacement studies may be re- 
quired. The responsibility for such 
studies may be placed in the hands 
of the methods department, an 
equipment engineer reporting to the 
shop superintendent, or a machine- 
facilities department. Much of the 
work in any case is on an informal 
basis at the start, but may eventual- 
ly require a considerable amount of 
paperwork. 

At a large mid-West plant, most 
replacement studies originate with 
the methods department. Detailed 
analyses are worked up according to 
MAPI procedure. 

A replacement request may in- 
volve: (1) newer model of same ma- 
chine, (2) a different machine, (3) 
different machine or group of ma- 
chines for a group of machines, (4) 
a machine for a hand operation, or 
(5) a change in processing method. 

The replacement analysts in the 
methods departments must develop 
a considerable amount of informa- 
tion: (1) machine speeds and/or 
feeds, (2).reduction in makeready or 
setup time, (3) how operating time 
will be reduced by more convenient 
controls, altered tooling, automatic 
operation, etc, (4) displacement of 
hand labor, (5) reduced auxiliary 
labor for stock supply, stock loading, 
removing and cleaning the parts, (6) 
savings on tool costs and tool grind- 
ing, (7) quality improvement that 
may eliminate subsequent opera- 
tions, and (8) reduced cost of main- 
tenance on an annual basis. 

In the early planning stages, much 
replacement work is carried out by 
discussion and educational efforts, 
leaving the formalized paperwork 
until a project begins to crystallize. 
This system works well in both small 
and large plants. For example, a 
superintendent or his equipment en- 
gineer will see opportunities for a 
quick profit, say under one of the 
conventional “pay-off” plans. He may 
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find a situation where a new ma- 
chine will pay for itself in 5 yr if 
used 75% of the time. Such cases are 
easy to spot: the data can then be 
assembled for a detailed study un- 
der the revised MAPI formula if de- 
sired. A simple form can be pre- 
pared in such instances, requesting a 
formal study and supporting evi- 
dence for a requisition. Often ma- 
chine tool builders can be called in 
at this point to make their own 
studies and recommendations. 
There are several basic records 
that can be used to spotlight poten- 
tial replacements. One very large 
business-machine maker has an 
equipment engineer who reports to 
the plant superintendent. This man’s 
duties include review of the main- 
tenance expense record on each ma- 
chine and making out plant equip- 
ment records for each machine. The 
maintenance expense record identi- 
fies the machine, auxiliary equip- 
ment and attachments, provides 
space for identification of all main- 


tenance expenses and date of oc- 
currence. 

The plant equipment record cov- 
ers: machine description, tag number 
and department location. Also: ac- 
count charged, appropriation num- 
ber, order number, purchase order 
number, invoiced cost, freight, in- 
stallation charges, date capitalized, 
depreciation rate. Also: serial num- 
ber, style or model number, com- 
plete description, including capacity, 
weight, motor specifications, scrapped 
date, trade-in allowance or selling 
price, and book value at retirement. 

Other records also prove useful in 
revealing where you can invest in 
new equipment to advantage, and 
acquaint your organization with the 
steps to be taken for evaluation, 
purchase, installation and mainte- 
nance of new machines. One of these 
records is the “allowance ticket” 
discussed elsewhere. And don’t fail 
to read about the very comprehen- 
sive system that is proving its worth 
at Textile Machine Works. 


10 steps to success 


The following procedure might 
represent a full-scale attack on ob- 
solescence. In practice, smaller com- 
panies might scale the approach 
down at first, but should aim for as 
complete an approach as possible. 

1. Draw a detailed plan of your 
shop and facilities, including all 
permanent equipment, plus storage, 
toolcrib, and office space—to scale. 

2. Set up an equipment record-rat- 
ing system. Assign a number to each 
unit of equipment and prepare a card 
for each unit that contains name, 
number, shop location, age, and all 
pertinent data relating to it. Post to 
each card all of the previous history 
you can remember or find in other 
records. Be sure that the card con- 
tains feeds, speeds, horsepower, ca- 
pacity, etc, plus the quality level at 
which the equipment is capable of 
operating. Include, too, some typical 
products, the annual hours of opera- 
tion for the last five years, and all 
maintenance charges. Then keep this 
record up to date. 

3. Prepare a written list of all of 
your products and the annual volume 
of each. Under individual products 
list the specific equipment used to 
make them and the number of ma- 
chine hours distributed to each prod- 
uct. Include materials, supplies, and 
all sub-contracting required to make 
each product. 


4. Get an estimate of expected 
volume for the coming year, new 
products to be made, expected need 
for additional facilities, and a long- 
range (10 yr) estimate of your mar- 
ket potential and growth. 

Now you can clearly see what you 
must make and the facilities with 
which you can make it. 

5. Start your analysis by select- 
ing, through your own knowledge 
and experience, the key equipment 
deserving your first attention. Age 
might be the criterion but problems 
such as inadequate productivity, 
high scrap rate, excessive cost-per- 
piece, poor supply of skilled labor, 
etc, can prove more profitable rea- 
sons for selections. 

6. Get, from top management, the 
hourly rate to be charged for each 
unit of equipment and the method 
of depreciation selected for income- 
tax purposes. If your shop costing is 
at all questionable, consider “The 
ABC’s of Machine-Hour Rates” (AM 
—May 5 ’58, p113). 

7. Begin your methods study by 
comparing the information on a rec- 
ord-rating card with the capability 
of up-to-date equipment. Consider 
new manufacturing processes. Apply 
“value analysis” to your product de- 
signs. Is there a better way? Call in 
representatives of equipment man- 
ufacturers. Research current lit- 
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erature, especially new-products 
information. Itemize costs and ca- 
pabilities. 

8. Prepare a list of the equipment 
you feel will contribute the most 
operating advantage “next year.” 
Prepare an analysis form from the 
sample shown on pM18 but designed 
to suit your specific needs. Obtain a 
copy of “Business Investment Pol- 
icy” or a set of the new MAPI charts. 


Apply your information to the an- 
alysis form and determine the actual 
operating advantage for each piece 
of equipment. Show the urgency of 
each need by ranking equipment in 
the order of after-tax rate of return. 

9. Present this list to top manage- 
ment. Ask that a fund be budgeted 
en some sensible, forward-looking 
basis to permit purchasing some of 
this equipment. (The fund might be 


based on projected improvement 
rather than past performance or the 
value of installed equipment.) De- 
cide what should be bought with the 
money available. 

10. Place your orders. Continue 
analysis of other equipment. Rear- 
range your order of priorities to suit 
changing conditions. Re-analyze all 
equipment once each year or, at 
least, every two years. 


Allowance ticket 
points up need for replacement 


Otis Elevator Co employs 5500 
people in three plants, makes a vari- 
ety of products besides elevators. 
Piece runs are often short, prac- 
tically never go beyond 5000. But 
this company has a “Facilities Mod- 
ernization Program,” which is “based 
on sound cost-reduction principles.” 
Over the past three years, the com- 
pany has spent several million dol- 
jars for new equipment, and it pro- 
Poses to keep on spending ‘arge 
sums annually in line with its policy. 


Shop Conditions Studied 


What does a company like this 
need in terms of records and re- 
placement organization? First, it 
does have a Facilities Department 
that is staffed with veterans in 
the arts of shop practice and buy- 
ing equipment. These men keep 
close contact with manufacturing 
supervision, they winnow out ven- 
dors until three sources are selected 
per potential purchase, and they sit 
in with the shop supervision com- 
mittee that makes the eventual se- 
lection. In short, the Facilities De- 
partment people know every machine 
in the several plants, they are well 
aware in advance of what machines 
might well be replaced, before an 
actual replacement study is made by 
MAPI formula. In addition, they 
keep up to date on the capabilities of 
new machines by contacts with ma- 
chine tool builders and dealers and 
by reading business papers. 

The basic record that builds a fire 
under a replacement study is the 
“Allowance Ticket.” Each job has an 
allowed time, because the union shop 
operates on piece work. If the man 
at the machine can’t make the estab- 


lished time, he must be given an al- 
lowance. Allowances may be applied 
for a variety of reasons. When an 
allowance ticket is written, the Fa- 
cilities Department hears about it 
and they “come running.” 

If the allowance ticket points to 
some machine fault—operational fea- 
tures that are awkward or take too 
much time, inability to hold tol- 
erances, insufficient power, break- 
downs, or whatever, the machine be- 
comes suspect. The allowance ticket 
is the “red lag,” but the maintenance 
record is also periodically reviewed. 

When a machine causes an undue 
amount of trouble, either by re- 
quiring a great deal of maintenance 
or by requiring special time allow- 
ances, it is considered for replace- 
ment. At this time a cost and saving 
analysis is made comparing the op- 
erating costs, maintenance costs, and 
capital costs of the old machine with 
those of the prospective replacement. 
The original MAPI formula is the 
guide in this work, but the new 
MAPI formula is now being studied. 


Future Needs Forecast 


If the new machine shows enough 
of a potential cost reduction to pay 
for itself in a reasonable amount of 
time—3 to 10 years—the Facilities 
Department prepares a proposal for 
management. Actually, the Depart- 
ment is always planning ahead. Most 
active plans concern what is to be 
bought over the next three years, but 
efforts are made to project needs for 
as long as 10 years ahead. 

After the replacement machine is 
installed, the Facilities Department 
keeps an eye on costs. Sometimes the 
planned savings are not realized for 
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a few months, because labor may be 
slow to accept a new machine or it 
is not being used to best advantage. 
However, actual costs must be re- 
ported to management as a post- 
audit of the efficiency of the program. 
Potential cost reduction may be 
difficult to assess in many instances. 
Metal-removal rate may not be the 
criterion. As with many machinery 
manufacturers, much of Otis Ele- 
vator’s work involves machining of 
cast iron. The power and speed 
available in modern machines (also 
built to machine steel efficiently) 
may not be needed. The cost of the 
new machine may be much greater 
than the old one. However, a good 
case for replacement may be made 
on the basis of other criteria than 
metal-removal rate: time lost in get- 
ting repair parts, downtime for ad- 
justments, timesaving controls on a 
new machine, ability to load a fix- 
ture at one position while the other 
fixture is in the cut, etc. In other 
cases, it may be found that the shop 
is putting work on precision-type 
machines, when they should be using 
semi-precision types for the job in 
hand. When the reason is discovered, 
a new machine may be indicated. 
Cost reduction through replace- 
ment at Otis Elevator is based on 
application of shop knowledge and 
experience, plus much legwork. And 
the Facilities Department freely en- 
gages in “give and take” discussions 
with shop supervision about better 
methods, why standards are not be- 
ing met or can be improved. In short, 
all persons concerned with produc- 
tion, facilities, costs and over-all 
management are vitally concerned 
with “modernization based on sound 
cost-reduction principles.” 
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[_] £QuIPMENT DIRECTOR 

[J] PRODUCTION CONTROL MGR. 
[_] TOOL ENGINEERING 

a SCHEDULING 

[_}) sopBinc sAaces 

[] sos staNoaRvs 

‘o 


SHOP SUPERINTENDENT 


MACHINE SPECIFICATION 
DATA SHEET 


7-19-58 


MACHINE AND MOTOR 


3454 


DATA SHEET NO. 


0923 


MACHINE GROUP NO. 


MACHINE TYPE: - C ---==-24x36x192 Hydraulic Surface Grinder 





SPECIFICATIONS: — 


Width of Mag, Chuck: 24 


Thickness of Mag, Chuck: 5-1/2 
Table Speed, Min, Max, Ft/Min,: 10 to 100 
Max, Length of Stroke: 216 
Max, Dist, from Mag, Chuck to Bottom of New Wheel: 30-1/2 
Wheel Size: 20 x6 x12 


Width of Bed: 24 


Keyway Center Distance: 7-1/2 
No, of Keyways and Width: 3 «= 3/4 


Length of Bed: 192 


Length of Mag, Chuck: 192 





[l-point 


program provides complete records 


A precisely organized replacement 
program that pinpoints shop needs is 
utilized by the Textile Machine 
Works, Reading, Pa. About 40% of 
depreciation reserves is spent each 
year on machine tools. Equipment 
Director Walter S Smith says that 
his department’s budget amounts to 
about 9% of expenditures for ma- 
chinery. 

There are 11 steps in Textile Ma- 
chine’s replacement program: 

1. Gathering Information. To as- 
sess new equipment needs, several 
means of obtaining information are 
used: 

(a) An annual letter is sent to 
all foremen asking them to forecast 
their needs for the fiscal year. 

(b) The Equipment Depart- 
ment’s records are reviewed for age 
and obsolescence of equipment. 

(c) New product programs are 
reviewed for equipment needs. 

(d) Records of the Job Stand- 
ards Dept are reviewed for costs 
that are too high. 

(e) Shop tours and talks with 
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foremen uncover investment oppor- 
tunities. 

(f) Trips are made to machine 
tool builders’ plants and to exhibi- 
tions to study new developments. 

(g) Break-even studies are made 
to determine if a change in method 
will effect savings on specific lot 
sizes. 

(h) A review is made of the 
“Machine Tool Maintenance Rec- 
ords.” 

2. Selecting Machines. The forego- 
ing information is sifted to produce 
the most essential and cost-saving 
opportunities consistent with the 
budget. 

3. Application of MAPI Principles. 
On big-ticket items, and when im- 
portant changes in method are in- 
volved or when it is questionable 
whether to buy or make parts, a 
MAPI-formula based study is made. 

4. Request for Machine. An 8% x 
1l-in. form is used as a requisition 
letter. For example: a sample request 
cites that a new surface grinder is 
required to replace one that is 31 


yr old. The letter states that the 
rates on the old machine must be 
50% higher than on the proposed 
new one, the accuracy and finishes 
are not adequate, the overhaul cost 
would be prohibitive, the new ma- 
chine will provide the capacity and 
work quality now required. Then 
the machine is named and its quoted 
price is given. Space is provided for 
the signatures of the people con- 
cerned, namely, the vice-president, 
the equipment director, the plant 
manager, the plant engineer, the su- 
perintendent and the foreman. 

5. Purchase Requisition. For ma- 
chines authorized against the budget, 
a purchase requisition is made out. 

6. Purchase Order. The order is 
placed with the machine distributor 
or manufacturer. This order lists the 
Textile Machine Works’ number for 
the machine. 

7. The machine is received and in- 
stalled. 

8. Machine Tool Maintenance Rec- 
ord. This form is kept in the equip- 
ment director’s office. The informa- 
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MACH. 
__MAME 


ure. 


waue’_~~~~~Hydraulic Surf, C Grinder 





LOCATION 


Building : 21 
1957 


YEAR BUILT 





TYre 


—" 
jxe. 16C575926 


reeos 





CAPACITY 


=—" See e below |u 


MOTOR 
ure 


T 
SERIAL 
Ino 
mt 





SPECIAL DATA & INSTRUCTIONS 


~ §1-142 Robbins & Meyers, LS86550GP 30 hp; 3 ph: 220/440 V: 1140 RPM 
_ 51-144 Gen, Elec, WM324790; 15 hp; 220/440 volts; 1175 RPM 





51-146 Robbins & Meyers, D3429BGX, 1/4 hp; 220/440 volts; 1725 RIPM 





_51-148 Jannet Gear, B4562A-48; 1/12 hp; 220/440 volts 


_ 51-150 Delco; Serial 1-57; 1/2 hp: 208/220/440 volts; 1725 RPM. 
51-152 Neutrolater; Type NL157; Serial EG4114; 115 volts _ L 
51-154 Robbins & Meyers, MS88857; 1/20 HP; 220/440 volts; 1140 RPM 


~ 51-156 Robbins 7 Meyers: 1/4 bp: 30/440 volts; 1800 RPM 
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f | Correct oil leak _ 
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VISIrecord 
PL 4693-1A—-AP 


tion provided on the front side con- 
sists of: 

Machine No. 

Motor No. 

Using Dept. 

Manufacturer 

Type, size and make 

Serial number 

Date of purchase 

Price 

Floorspace 

Weight 

Date received 

Exact dept. location 

Requisition number 

Purchase order number 
Complete motor data are given on 
the reverse side of the form. 

9. Machine Specification Data 
Sheet. Copies are kept in the files 
of the equipment director, produc- 
tion control manager, tool engineer- 
ing, scheduling, jobbing sales, job 
standards, and the shop superintend- 
ent. Pertinent information will vary 
with the machine. In the case of a 
hydraulic surface grinder, which is 
completely identified under “Ma- 
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TEXTILE MACHINE WORKS 
READING, PA 


chine Type,” the following specifica- 
tions will be entered: magnetic 
chuck width, length and height; ta- 
ble-speed range; length of stroke; 
distance wheel to chuck, wheel size; 
width and length of bed. 

Textile Machine Works now has 
specification data on all of its ma- 
chine tools. This goal was reached 
by much hard work. 

10. Machine & Motor Data. This 
form identifies the machine by type, 
maker and size, location, serial num- 
ber, brass tag number, requisition 
number, purchase order number, and 
states when it was received. On the 
reverse side are found complete mo- 
tor data. Such data are invaluable 
when motor replacements are neces- 
sary in a hurry and to plan electrical 
work at installation or for a transfer 
of the machine. Parts of the plant 
are wired for 220 v; other parts for 
440 v, so that such records help to 
avoid confusion. 

Copies of the 7-part “Machine & 
Motor Data” form are kept by the 
equipment director, electrical de- 
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NO. 336 BUFF 
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partment, cost accounting, plant en- 
gineer, drawing room, plant man- 
ager, and superintendent. 

11. Maintenance forms are of two 
kinds: 

The “regular” maintenance form 
gives the name of the machine, type 
and serial number; also year built, 
serial number, brass tag number, and 
location. Complete motor data are 
listed. Space is then provided to list 
the actual maintenance work done: 
date, job description, time and cost. 

The second record is a preventive 
maintenance form. This one gives 
the name of the machine, type, ma- 
chine number, serial number, loca- 
tion, and then provides spaces to list 
the scheduled preventive mainte- 
nance steps (change hydraulic oil 
semi-annually), the signature of the 
maintenance worker, other work 
performed or suggested, and time re- 
quired. 

A direct-cost system is being in- 
stalled so that a cost follow-up can 
be made on all new machines after 
installation. 
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Check List for Organization 
of Your Replacement Program 


Will these questions help you review the status and efficiency of your re- 
placement program? 

Some plants have a definite budget for replacement; others, if large enough, 
also have a well-staffed department whose function it is to keep their plants 
up-to-date. Smaller plants entrust replacement studies to their shop super- 
intendents or chief engineers. Unfortunately, there are many firms that 
either give lip service to modernization, or attack the problem haphazardly, 
or virtually do nothing. 

How does your replacement program stack up? Are you organized to keep 
abreast of competition? To find out, check each of the questions about which 
nothing is being done, but which needs attention. When you get through, 
you will have a better picture of what you must do. 


C) Is top management “sold” on the value 
of planned replacement? Do you know the 
benefits of a modernization program and 
the hazards of not having one? Will case 
examples of woefully obsolete equipment 
in your shop “sell” management on the 
dangers of non-competitive costs? 


[, Do you have adequate communications 
“up and down organizational channeis con- 
cerning replacement matters? 


C) Do your middle-manag t people un- 
derstand shop practice? Will they under- 
stand the reasoning behind a new-equip- 
ment proposal, such as excessive inspection 
by reason of inadequate machine capabil- 
ity for the work being processed? 





C] De you have an equipment supervisor 
who studies obsolescence? If not. how 
much time is being devoted to the matter 
by production executives, your chief engi- 
neer, or your methods department? 


(0 Is an adequate catalog file maintained 
for metal-cutting and forming machines, at- 
tachments, tools and tooling services avail- 
able on the market? 


C) Is @ system used to calculate savings 
by installing modern equipment? 


Some plants with an active re- 
placement policy, will have one per- 
son or a machine-facilities depart- 
ment responsible for working up the 
details of the program. 


[] Have you selected one man to act as 
equipment supervisor? 


(0 Does this man work full time on this 


Replacement Policy 
(1 Does the man responsible for replace- 
ment studies talk over proposals with shop 
supervision? 


[] Are equipment studies sifted by a com- 
mittee of shop supervisors? 


[] Do your shop supervisors cooperate by 
furnishing detailed facts about the need for 
replacements? 


[] Does top management get periodic re- 
ports on machine downtime and mainte- 
nance costs? 


[] Are these reports made on a monthly 
basis? 


() Are these reports analyzed to show rea- 
sons; Le., lack of material: broken tools, 
machine repairs? 


[] De you actually have a budget for re- 
placement? 


Replacement Studies 
[] If «a formal system is not used, do you 
follow any other method? 


(0 Are such factors as improved work 
quality, reduced maintenance or greater 
safety accepted as reasons for a replace- 
ment study, if labor savings are small? 


Equipment Supervisor 
C) Does he have adequate shop training 
and experience to see modernization op- 
portunities and to justify his suggestions to 
shop supervision? 


[] How often does your equipment super- 
visor get out to machinery building plants 
to get ideas about new types of machines 
and attachments? Does he visit machinery 
exhibitions? 


(0 Are your depreciation reserves kept 


solely for that purpose? 


[) De you understand the four ways you 
cum measure depreciation? 


() In making up replacement budgets, do 
you do so on the basis of departments, and 
consider past performance and the possible 
effect of product changes or additions to the 
line? 


C) De you estimate new equipment needs 
on a dynamic, continuing basis? Are your 
decisions timed to allow purchases for rea- 
sonable delivery date? 


[1] De you spend your replacement re- 
serves each year as an unfailing routine? 


C] In good years do you transfer money 
from surplus to the depreciation account, in 
order to offset rising prices? 


( Im considering labor costs, do you add 
fringe benefits to direct labor costs? 


[] Do you maintain records on: 
Machine repairs 
Machine specifications 
Machine motor data 
Preventive maintenance schedules 


[] Does this man run machine-capability 
tests in the shop, or request them to be run 
by vendors, either on your shop floor or in 
their plants using your material? 


[] Do you expect him to justify his pur- 
chases by post audit of operation costs? 


[] Is some fixed amount of the replace- 
ment budget allotted for equipment stud- 
ies? 
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How to finance replacement 


Now to the basic problem—where 
does the money come from for mod- 
ernization and expansion? Even 
the minority of companies who can 
afford to purchase equipment out- 
right must consider whether it is 
advisable to tie up large sums of 
working capital all at once, or to 
spread payment over several years. 
Alternatively, the advantages and 
disadvantages of equipment leasing 
or rental should be considered. 

There is no set rule for financing 
purchases of new plant and equip- 
ment—each prospective buyer must 
consider his own production and fi- 
nancial problems, and his own plans 
for the future. 

For instance, your competitor may 
very well be able to make a 50% 
down payment on purchases of ma- 
chinery without seriously depleting 
his working capital. By making a 
50% down payment on a machine, 
he has smaller subsequent payments 
to make, pays less interest. 

But it isn’t a case of “what’s sauce 
for the goose is sauce for the 
gander.” By laying 50% on the line, 
your own firm might cut its working 
capital down to a strangling mini- 
mum. 

Whether you choose to make a 
small down payment on new metal- 
working equipment or a large one, 
it must be remembered that the 
balance left after the down payment 
must not be more than you would 
be willing to pay for the machine if 
it were offered for sale to you used. 

This balance should be divided 


into as many payments as you find 
necessary sO you can meet them 
comfortably. If at any time during 
the period of your loan you find the 
machine cannot be resold for at least 
as much as the balance due, you 
and your lender should either ar- 
range to increase the down payment, 
consider a different model, or re- 
vamp your production methods. 

In making a loan, it is advisable 
to scale payments so that they are 
heavier in the earlier years. During 
this period the machine is more effi- 
cient, more profitable, and tax de- 
preciation is heavier. And this 
method closely approximates the 
“pay as you earn” ideal. 

This advice, and it comes from one 
of the nation’s largest industrial fi- 
nancing houses, applies to all types 
of loans on all types of capital goods, 
whether you finance through your 
local bank, the manufacturer or dis- 
tributor, or an industrial or commer- 
cial financing house. 

Industrial financing can be ob- 
tained in many ways: mortgages, 
term loans, short-term loans, inter- 
mediate-term loans, chattel mort- 
gages, conditional bills of sale, sale 
of stocks and bonds, from private 
investors and the government. 

Selection of one of these methods 
of borrowing, and who you will 
borrow the money from, depends 
basically upon how the money will 
be used, length of repayment that is 
convenient for you, the price you 
can afford to pay for using the 
money, and your credit rating. 


Your local commercial bank, gen- 
erally considered the “first line of 
borrowing” for industry, has the 
cheapest interest rates (10% maxi- 
mum), but more often than not is 
limited in what it can do for you. 

For instance, banks must of neces- 
sity keep their investing capital 
fluid. This means that most of their 
loans are of 30, 60, 90 or 120 days’ 
duration—one year at the outside. 
This term of repayment is far too 
short for the average purchaser of 
capital goods. 

Because of this somewhat recent 
reluctance of most banks to make 
intermediate or long-term loans for 
buying of new plant and equipment, 
industrial financing houses and simi- 
lar organizations exist. 

These firms operate strictly within 
legal regulations, are limited to a 
maximum interest rate of about 
18%, specialize in intermediate-term 
loans (three to five years), and in 
exceptional cases, long-term loans of 
10 years on purchase of capital 
goods. 

Industrial financing companies of- 
fer certain advantages over banks: 
(1) Down payment is more flexible. 
(2) Term-length of a loan is more 
adaptable to the desires of the bor- 
rower and to the projected earning 
power of the equipment to be pur- 
chased. (3) Repayment may often be 
made without penalty if the bor- 
rower’s earning is greater than ex- 
pected. (4) Reasonable extensions of 
the loan can frequently be made if 
unforeseen conditions make repay- 





TYPICAL DEFERRED PAYMENT PLANS 


Balance: $7,500 
5-YEAR 6-YEAR 
TERM TERM 


$7,500.00 $7,500.00 
1,687.50 2,025.00 
9,187.50 9,525.00 


Down Payment: (25%) $2,500 
2-YEAR 3-YEAR 4-YEAR 
TERM TERM TERM 
$7,500.00 $7,500,00 $7,500.00 
625.00 925.00 1,350.00 
8,125.00 8,425.00 8,850.00 


Example—Selling Price: $10,000 


1-YEAR 
TERM 


$7,500.00 
243.75 
7,743.75 


Unpaid cash balance 
Finance charge 
Time balance 
Payable Monthly in 
Ist year 

2nd year 

3rd year 

4th year 

5th year 

6th year 


229.00 
191.00 
152.00 
114.00 
76.00 
31.00 


257.00 
202.00 
156.00 
101.00 

49.00 


301.00 
221.00 
142.00 

73.00 


234.00 
234.00 
234.00 


338.00 
338.00 


645.00 
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ment in the specified time difficult. 

The larger industrial financing 
companies seldom lend less than 
$15,000 to $20,000. A 10% to 33-1/3% 
down payment is usually required, 
with balance due in 3 to 5 years. 

The lender will want to know the 
value (1) of your accounts receiv- 
able, (2) your real estate, (3) in- 
ventory, and (4) plant and equip- 
ment—and of any liens already held 
against these assets. 

Business character and history of 
a firm are important to the financing 
organization because ability to pay 
is the prime guarantee of any loan. 
Assets of the borrower are merely 
the lender’s guarantee against failure 
to pay. 


Variety in choice of 
purchase plans 


Most common type of industrial 
loan is repayment in equal monthly 
installments over a stated period of 
time. Interest rates under this 
method run something like 6% a 
year, applied to the amount to be 
advanced. Since the advent of re- 
vised tax laws three years ago, a 
repayment plan based on sum-of- 
the-digits tax depreciation has be- 
come popular. 

Assume you want to borrow $100,- 
000 over a 10-year period. Add up 
the digits for each of the 10 years 
of the loan—1l for the first year, 2 
for the second year, up to 10 for the 
last year of the loan. 

On a 10-year loan, the digits add 
up to 55. Under this plan you pay 
10/55ths of the loan the first year, 
9/55ths the second year, and so on 
down to 1/55th the 10th year. In- 
terest by this method amounts to 
414% of the original balance for each 
year of the loan, averaging out at a 
little over 11% a year. 

Similarly, on a five-year loan you 
would pay 5/15ths the first year, 
4/15ths the second year, and so on. 
On a three year loan, payments 
would be 3/6ths the first year, 2/6ths 
the second, 1/6th the third. 

Equipment builders themselves, 
some of whom lend their own money 
while others work through industrial 
financing houses, offer well-thought- 


M30 


out time-payment plans to buyers. 

One major machine-tool builder, 
for example, offers four plans, based 
respectively upon one, two, three 
and four-year repayment. Computed 
upon a machine price of $1000, this 
builder’s Plan A requires a 20% 
down payment ($200) and repay- 
ment in 12 equal monthly install- 
ments of principal of $66.67 (plus in- 
terest computed on the original un- 
paid balance of 3.25%). 

Plans B, C and D also call for a 
$200 down payment. Plan B is re- 
payable in 24 equal monthly install- 
ments of $33.33 plus 3.125% interest; 
Plan C in 36 installments of $22.22 at 
3.083% interest; and Plan D in 48 
monthly installments of $16.67 at 
3.063% interest. 

All four plans are handled either 
as conditional sales agreements or 
as chattel mortgages, depending up- 
on the laws of the state to which 
the machine is shipped. Rates of 
interest, it will be noted, are well 
below conventional charges and all 
recording and legal fees are absorbed 
by the maker. 

Several machine-tool companies 
believe that payments should be 
larger at first, then decrease in later 
years of the loan, when maintenance 
costs normally increase and the ma- 
chine’s profit-producing ability may 
lessen. 

A buyer under these plans may 
make repayment without penalty, 
merely paying the remaining prin- 
cipal plus interest due on the amount 
at time of payment. 

Under another machine-tool build- 
er’s time-payment plan, 25% down 
payment is required prior to ship- 
ment, the purchaser gets immediate 
possession of the machine, and the 
builder retains title as security. The 
purchaser may complete payment in 
two, three, four or five years, or 
longer in some cases. If a machine 
costs $1000, for example, the pur- 
chaser pays $250 down and if he 
chooses five-year repayment pays 
60 monthly installments starting at 
$16.25 and diminishing to $12.56 for 
a total payment of $1114.45, includ- 
ing $114.45 total interest. 

But, as this builder points out, the 
$114.45 interest cost in the 52% tax 
bracket dwindles to $54.93. Interest 
amounts to 3.25%, again consider- 
ably below the usual rates. 

A third major builder of metal- 
working equipment offers its cus- 
tomers a choice of anywhere from 
one to six years to repay. Down pay- 
ment is 25%. On a one-year deferred 
payment plan for purchase of a 
$10,000 machine, the unpaid cash 


balance would thus be $7500, inter- 
est is $243.75, adding up to a time 
balance of $7743.75 payable in 12 
monthly installments of $645.00. 

On a two-year payment plan, in- 
terest increases to $625.00, with 
monthly payments pegged at $338; 
on three-year payment interest is 
$925 with $234 monthly payment; 
four-year interest is $1350 with 
monthly payments on a declining 
scale ($301 the first year, $221 the 
second, $142 the third, and $73 the 
fourth). 

A five-year plan requires payment 
of $1687.50 interest, and monthly in- 
stallments of $257 the first year, $202 
the second, $156 the third, $101 the 
fourth, and $49 the fifth year. Maxi- 
mum-term, six-year plan interest is 
$2025, with first year monthly in- 
stallments of $229, second year $191, 
third year $152, fourth year $114, 
fifth year $76, sixth year $31. 

Still another metalworking equip- 
ment manufacturer will handle the 
sale of “any standard, popular-size 
machine tool” on a 12, 24 or 36 
month divided - payment plan. 
Charges are 6% simple interest (ap- 
proximately) and 30% down pay- 
ment is preferred, but 25% is accept- 
able. 

To simplify repayment, this firm 
uses a 3%% add-on principle for 
each 12-month period of financing. 
For example, financing for 12 months 
on a $10,000 unpaid balance is $325 
added to the $10,000 then divided by 
12. For a 3-year loan, three times 
$325, or $975 would be added to the 
$10,000, and the total is divided by 
36. Down payment under this plan 
is required a week before shipment: 
The first note is due 30 days after 
shipment. If special fixtures and 
tooling are required, they must be 
purchased outright. 


Leasing of metalworking 
equipment 


The current recession has in- 
creased leasing of machine tools 
and other metalworking equipment 
because most shops have lacked the 
capital for outright purchase of ma- 
chines they urgently needed. 

Several major makers of machine 
tools, materials handling and other 
shop equipment offer leasing plans 
today. Prime advantage of such 
plans is that they allow the lessee to 
expand his business without tying 
up working capital—particularly ad- 
vantageous to the small shop, which 
can put the money into inventory, 
wages etc. 

Leasing enables a company to 
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ANNUAL AND CUMULATIVE RENTAL CHARGES UNDER FIFTEEN COMMERCIAL LEASING PLANS 
FOR A $10,000 TOOL HAVING A 15-YEAR LIFE 





CUMULATIVE RENT 





Companies A and B* 


Company C 


Company D** 





0) (2) (3) (1) 


(2) (3) (4) (1) (2) 


(3) (1) (2) (3) 





$4,600 
8,200 
10,000 


10,600 
11,200 
11,800 


12,400 
13,000 
13,600 


14,200 
14,800 
15,400 


16,000 
16,600 
16,200 


$3,500 
6,000 
7,500 


8,500 
9,500 
10,500 


11,500 
12,500 
13,500 


14,500 
15,500 
16,500 


17,500 
18,500 
19,500 


$2,500 
$,000 
7,500 


8,500 
9,500 
10,$00 


11,500 
12,500 
13,500 


14,500 
15,500 
16,500 


17,500 
18,500 
19,500 


$3,000 
$,500 
7,500 


8,500 
9,500 
10,500 


11,500 
12,500 
13,500 


14,500 
15,500 
16,500 


17,500 
18,500 
19,500 


oon @urk Whe 




















$3,400 
5,800 
8,200 


9,400 
10,600 
11,800 


12,400 
13,000 
12,600 


13,200 
13,800 
14,400 


15,000 
15,600 
16,200 


$4,600 
6,200 
10,000 


10,600 
11,200 
11,800 


12,400 
13,000 
12,600 


13,200 
43,800 
14,400 


15,000 
15,600 
16,200 


$4,000 
7,000 
8,800 


10,000 
11,200 
11,800 


12,400 
13,000 
12,600 


13,200 
13,800 
14,400 
15,000 


15,600 
16,200 


$3,400 
5,800 
8,200 


9,400 
10,600 
11,800 


12,400 
13,000 
13,600 
14,200 
14,800 
15,400 


16,000 
16,600 
16,200 


$2,800 
4,600 
6,400 


8,200 
10,000 
11,800 


12,400 
13,000 
13,600 


14,200 
14,800 
15,400 


16,000 
16,600 
16,200 




















$4,875 

8,775 
12,675 
13,175 
13,675 
14,175 
14,675 
15,175 
15,675 


16,175 
16,675 
17,175 
17,675 
18,175 
17,700 


$3,400 
5,800 
8,200 


10,600 
13,000 
13,400 
13,800 
14,200 
14,600 
15,000 
15,400 
15,800 
16,200 
16,600 
16,000 


$3,536 
6,032 
8,528 


11,024 
13,520 
14,020 


14,520 
15,020 
15,520 
16,020 
16,520 
17,020 


$2,800 
4,600 
6,400 


8,200 
10,000 
11,800 
12,400 


13,000 
12,600 


13,200 
13,800 
14,400 


15,000 
15,600 
16,200 


14,400 
15,000 
15,660 


17,520 
18,020 
17,489 

















Footnotes: 





**Companies D and F terminate their plans at end of 9th year. 
15 years the rental would be equal to basic annual charge in closing years of 9 - year period. 


*Company B plan makes no specific provision for rental beyond 7th year. 
would be the same as charged in years 4, 5, 6, & 7. 


It seems reasonable to assume that if continued through 


Presumably rental rate for subsequent years 








meet increased competition with a 
minimum of outlay, because equip- 
ment may be rented for peak peri- 
ods, then returned as business slacks 
off. This factor alone might give a 
shop a chance to win a contract 
instead of losing it to a better- 
equipped competitor. 

Too, leasing offers the lessee a 
chance to use a machine and de- 
termine its usefulness to him with- 
out being committed to buy it. 

Those are the primary advantages 
and disadvantages of metalworking 
equipment leasing, now as to the 
mechanics of leasing: 

First, credit rating of the proposed 
lessee is of prime interest. The lessee 
must submit a current financial state- 
ment and a bank reference before he 
will be considered. He must also 
specify the length of time for which 
he will need the equipment, and, 
usually, the purpose for which it will 
be used, 

Leasing plans differ widely among 
various machine-tool companies and 
the makers of other metalworking 
equipment but, generally, if a user 
keeps a machine 4 to 5 years he will 
have paid a rental charge amounting 
to the full sale price. 


Leasing has some 
disadvantages 


But leasing has some disadvant- 
ages, too. For instance, all types of 
machines can’t be leased—leasing of 
special machines poses problems for 
the lessor, who seldom can re-lease 
a special to another company. 


Many companies are reluctant to 
lease equipment for fear that the 
lease might run out just at a crucial 
production time and the machine 
would be removed by the lessor for 
re-leasing to another firm. This prob- 
lem may be avoided to a large ex- 
tent by having an option to buy or 
renewal right written into the lease. 

Some leasing agreements limit the 
uses to which a certain tool may be 
put, others specify that the lessor be 
allowed to supervise use of the ma- 
chine, and this often can be an in- 
convenience to the lessee. 


Here’s what builders 
offer in leasing plans 


One major machine-tool builder 
offers three seven-year leasing plans. 
Plan A offers the right to purchase 
the machine or terminate the con- 
tract at the end of three years. Un- 
der this plan, the lessee pays 25% 
of the machine’s list price per year 
(in semi-annual installments) for the 
first three years, and 10% per year 
for the remaining four years. If the 
lessee wishes to buy the machine at 
the end of three years, he may pay 
(in addition to the 75% of list price) 
45% more; at the end of four years 
40% more; five years 35% more; six 
years 30%, and seven years 25%. 

Plan B gives the lessee the right 
to buy or terminate the agreement 
at the end of two years, by which 
time he will have paid 55% of the 
machine’s cost. He may buy the ma- 
chine for an additional 60% of pur- 
chase price. Both the leasing price 
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and the additional money to pur- 
chase the machine are on a sliding 
scale for the remaining four years. 

Plan C offers the right to termi- 
nate or buy at the end of one year, 
at which time 35% of the machine’s 
purchase price will have been paid 
for rental, and an additional 80% of 
purchase price is required to buy the 
machine at that time. Here again, 
leasing price and balance-needed-to- 
purchase are on a sliding scale for 
the remaining six years. 

Another major machine tool manu- 
facturer offers four leasing plans, 
none of which includes an option to 
buy. But the user at any time can 
offer to buy the machine “at a fair 
market value.” Because such plans 
are truly leases, at this writing all 
rental payments are fully deductible. 

Each of the four plans covers a 
nine-year period. Lessee has the 
privilege of dropping out at the end 
of any year, provided the rental, 
plus a release payment (if necessary) 
equals a predetermined amount. In 
the case of a $1000 transaction, this 
is $680 at the end of the first year, 
$720 the second, $780 the third, $840 
the fourth, and $900 the fifth year. 

This builder requires a 10% de- 
posit before shipment, which is re- 
turned to the customer after the 
transaction has been completed. Al- 
so, three months’ rent must be paid 
before shipment. Then the first reg- 
ular payment is due the first day of 
the fourth month after shipment. 
Special tooling and fixtures, perish- 
able tools, must be bought outright, 
will not be leased. 
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9 
PLAN 


Planned modernization requires a 
basic approach to the replacement 
problem. Although an expert statis- 
tician or accountant might be able 
to work out a fully valid replacement 
plan for his own company, most 
manufacturing organizations prefer 
a universal, fully-engineered plan 
that has wide acceptance. The MAPI 
formula has been widely accepted, 
and Machinery and Allied Products 
Institute, 1200 Eighteenth St NW, 
Washington 6, D C, has become the 
outstanding authority on equipment 
replacement. 

Planned replacement, deprecia- 
tion, capital investment, or what- 
ever other name it is called, has re- 
ceived varied attention from many 
management groups. One such group, 
American Management Association, 
1515 Broadway, New York 36, issues 
a guide to intensive short courses 
and seminars, mainly given at col- 
leges for business executives. Some 
of these courses include material di- 
rectly related with planned moderni- 
zation. Among the colleges and uni- 
versities most likely to have such 
courses are Columbia, Cornell, Har- 
vard, MIT, Michigan, Northwestern, 
Penn State, and Pittsburgh. In ad- 
dition, many state colleges have oc- 
casional courses (night school) that 
may include elements in this special- 
ized field. 

At the practical level, many ma- 
chine-tool builders, as well as other 
equipment builders, have issued 
booklets and brochures on planned 
replacement. Some of these have 
been based on the MAPI formula 
and may soon be revised according 
to the newest book, “Business In- 
vestment Policy.” Others take into 
account other general plans or sim- 
ply cover fundamental principles. 

Equipment distributors are often 
aware of modernization plans in- 
stalled by their customers, and they 
may have advice or opinions of val- 
ue. One possible tack to take is to 
investigate possible sources of new 
equipment, as listed in the AMERICAN 
MACHINIST Buyer’s Guide or the 
AMERICAN MAcHINIsT Production Pre- 
view (second issue each January), 
then contact likely companies for 
their suggestions. 
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Where to Go for Help 


Literature is available from many 
of the above sources. MAPI has re- 
leased data from a research project 
based on practical results when its 
original formula was applied in the 
field. Copies of papers are usually 
available on request from societies. 

The compulsion to modernize to- 
day is real. The economic climate is 


ideal for buying; record gains in 
productivity are possible; the pros- 
pects of even keener competition are 
before you. 

The growth and profit you will en- 
joy in the ’60s may well depend on 
the care and attention you give to 
modernizing your production facili- 
ties now. 
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for Bister radial drilling 


and tapping 


Hammond Radial Drilling and Tapping Machines may be 
spotted in the production line for drilling, tapping or ream- 
ing. With its unique Bracket Type construction the spindle 
can be swung quickly from hole to hole. Six Quick Speed 
Changes are instantly available and the Hammond Tapping 
Reverse is very fast and convenient to operate. 

THE FOOTE-BURT COMPANY « Cleveland 8, Ohio 


Detroit Office: 24632 Northwestern Highway, Detroit 35, Mich. 


Write for Circular #7A. 


ENGINEERED FOR PRODUCTION 


\ 


FOOTBURT. 


MACH IN €E TO OL S 
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Turret Lathes « 


184 


Your good ideas... how long do they live? 


The answer is simple: They live only as 
long as top management in your company 
is convinced that they will be profitable. 
The hard part is in the convincing. Partic- 
ularly when initial capital expenditures 
are necessary. 

Want some help? Our new 16mm. color- 
and-sound movie, “The Price of Eggs”, 
tells how to move a production idea to- 


ward profit. It can be related to methods 


Fay Automatic Lathes e 


CIRCLE 297 READER SERVICE CARD 


Milling & Centering Machines 


changes, production volume, new designs, 
new products, or any facet of your opera- 
tion which deals with keeping manufac- 
turing costs competitively low. And it 
contains no “commercial”. A group show- 
ing to your top production and manage- 
ment people will be an eye opener. It’s 
yours — with no obligation. 

Write to Jones & Lamson Machine Co., 
502 Clinton Street, Springfield, Vermont. 


. Thread & Form Grinders ¢ Optical Comparators « 
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True-Position Tolerancing—XV 


By Walter H Harrington, engineering standards coordi 
Aveo Research & Advanced Development Div. Wilmington, Mass Republication rights reserved by author 


True-position tolerance controls terchangeability is desired rejecting a suitable part because 
ingular location, as well as 5. Inspection is made easier and the square tolerance zone falls 
squareness or run-out of the slots, quicker: completely within the circular tol- 

illustrated in Fig. 48. (a) It is a b * check on erance zone 

In Fig. 49, angular location of vendors’ parts (c) Parts now accepted by 
the slots is controlled by the true- (b) There is | nance I the use of the true-position sys 
position tolerance of 0.020 total 
indicator reading 

When true-position dimension 
ng is used for parts with non- 
cylindrical features, as in Fig. 50, 
it is recommended that the true 
position be established in relation 
to a datum surface. The letter 
“D” added to the true position 
symbol means “in relation to sur 
face D.” 

As shown in Fig. 51, all vertical 
lettering and values represent 
what the draftsman placed on the 
drawing worked out to a true- 
position tolerance of 0.010 dia with 
all dimensions basically located 

The machinist, not entirely com 
prehending true position, made 


the part within + 0.005 as indi- 8 SLOTS 45° BASIC 
EQUALLY SPACED ¥y 


cated by the sloping values. As a BU 
result, inspection repected the fe 020 TIR] ¢ T 


part aw | LI 
~~ ee MEANING: = 

P owe t be neue mabered that a TOTAL RUN-OUT Qolo ww t 
true-position tolerance is repre ON THESE SLOTS / SN 
sented by a diameter or radius NOT TO EXCEED 0.020 / 0.010 

and not by a plus-and-minus val TRUE POSITION 
ue. In this instance, the machinist ¥ 

ug > was withi > ANGULAR LOCATION 

thought he was within the 0.010 OF SLOTS CONTROLLED \ 


dia tolerance specified. Actually, BY T.P TOLERANCE \ fS \ 
he was out of the true position X > \< 
circle by 0.002 in. Thus the part xX / Ty I ™~\ 
4 
 - | 


was rejected. 


\ 


Just as long as the centers are 
confined within the true-position 
circular tolerance zone—even if 
co-ordinates are used to locate 
them—interchangeability is as- TRUE POSITION 
sured ESTABLISHED IN 2.002 0.248 

RELATION TO A C 0.250 
Advantages of True- DATUM SURFACE | DOO! TIR 
Position Tolerance a 

1.Maximum tolerance is 
achieved while obtaining inter 
changeability because the toler 








ance zone is of greater area 
2. Interchangeability of parts is 
assured (less chance of rejects) Te 2 i 
3. Tolerances are expressed oe 250 
more uniformly; once calculated, ® 0.005 TIR} 
they can be used on mating parts 
4. The engineer, draftsman and 0753 
checker arrive at a_ tolerance 0.750 = SLOTS 
more easily and quickly, when in- > 0.004 TIR 
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Practical 
Tooling Tips 


Number 2 of a series. 












































a) 





TO STOP SMASHING DIE STOPS, substitute a Vlier Spring 
Plunger for the usual square-head screw. The plunger 
actuates the automatic stop perfectly and, unlike the screw, 
never needs adjusting no matter how many times the die 
is resharpened. Available in four models: 50 sizes. 


TO LEVEL MACHINE TOOLS, electronic racks, benches, etc., 
use the standard Vlier leveling pad. The pad swivels to 
7%° each side of the center line; adjusts automatically to 
uneven surfaces. Unique ball-joint design distributes 
weight over entire pad surface. 


New catalog now ready! 
Send for your copy today. 
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Substituting simple, off-the-shelf Vlier Tooling 
Accessories for complicated, custom-made devices 
in both tooling and original equipment applications 
can result in important savings. Why not put them 
to work in your plant? 





TO CUSHION SHOCK as the bed traverses, this surface 
grinder manufacturer uses two Vlier Spring Stops, reduc- 
ing wear and tear on the machine. These clever, spring- 
loaded devices, ordinarily used on fixtures where the 
absence of side walls prevents the use of spring plungers, 
are now available in three standard sizes: 3 end pressures. 
Special sizes made to quantity orders. 


TO GET NEW IDEAS on how to save with Vlier Tooling 
Accessories, send for new 28-page booklet “Typical Appli- 
cations of Vlier Tooling Accessories.” It suggests dozens of 
ways to use these time-savers in both tooling and original 
equipment applications. Write for your copy today. 


Insist on Vlier Tooling Accessories... 
there’s still no substitute for quality! 








ENGINEERING 


CORPORATION 








A Subsidiary of Barry Controls, Inc 
8900 Santa Monica Bivd., Los Angeles 46, California 
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~ ¢ True-Position Tolerancing— XVI 


tem of tolerances might otherwise A. Yes, it does. TPT is based of the controlling dimensions. 
be rejected by the co-ordinate on the maximum-material condi- TPT was originally established 
system of tolerances. tion which is the worst possible to maintain § interchangeability; 
6. There is no accumulation of condition when the hole is at the co-ordinate system did not al- 
tolerances when basic dimensions minimum diameter and the bolt ways establish interchangeability. 
are used. at maximum size There are two systems. Why not 
7. With a co-ordinate square The essential function of the use only one system of expressing 
tolerance zone equal to 1, the area design is to permit the bolt to tolerance throughout the com- 
of the corresponding true-position enter the hole under all possible pany? Why not be consistent? 
circular tolerance zone would conditions Q@. What happens to the title- 
equal 1.57; i.e, 57% more area Q. Why is it necessary to give block tolerances when TPT is 
exists in which to locate the cen- TPT to a single hole? used to locate holes‘ 
ter A. It is not necessary to true A. When the true-position sym- 
’ position one hole but it is desir- bol appears on a drawing and is 
Disadvantages of able in this respect: the TPT sys- directed to mating holes, this au 
Co-ordinate Tolerance tem is a more exact way of tomatically supersedes all title- 
1. Smaller tolerances are nec- expressing tolerance. For exam- block tolerances for these partic- 
essary for mating parts. ple, without TPT the location of ular holes 
2. Interchangeability is not the hole depends on the tolerance Q. Do we use the word “basic” 
guaranteed (not free from re- 


> 


jects) 
3. Uniformity in expression is 
> ; oe ; NO. Ii DRILL (0.191) 
lost; each pattern of holes, de- 0 4 HOLES 
pending on hole size, must be fig- * fe.0l0 DIA] 
ured to determine the co-ordinate | _ 
tolerance ' DRILL >1Q005 + 
4. The engineer, draftsman and i . i TOLERANCE o:CKXCOSEC 45¢ 


“ ’ 0.190 -0.196 “ 
checker must figure clearances >< ’ Pa | —— 


Comparison of True-Position 
System with Co-ordinate System 

Figs. 52 and 53 compare the 
true-position tolerance system 
with the co-ordinate tolerance sys- | 4) ! = a ) 
tem. ms, 0005 

Fig. 54 shows a part with TPT 7 
and displacement of the hole axis 1. VERTICAL LETTERING - DWG. DIMS 
from the true position in four in 2. SLANT LETTERING —- MACHINED DIMS 

5 er 3. PIECE REJECTED 

stances. Fig. 55, to be published 1380 
in the next issue, gives a conver- 
sion chart for true-position dimen- 
sions and coordinate dimensions 

















1370 >10.004§« 
Q005™ 





to enable the machinist to locate FIXED FASTENER TRUE POSITION CO-ORDINATE 


his centers within a circle. With zt TOLERANCE TOLERANCE 
machinery locating holes on a co- 2Z2=H-F 


ordinate basis, it is important that H=2 (0.007) + 
the machinist and inspector be 0.249 ~ GIVEN A 


, ! : =0.263=10 | Vq-28UNF BOLT 
g > . rer *kiyv > 4 
able to convert quickly from the 6 tee. 200 mas! 
circular true-position tolerance |_WITH 007 T.P.T. 
7 

zone to the square co-ordinate tol- S4ORILL (38 47 DRILL ( 9d 
erance zone, thus locating centers 0.50 BASIC 4HOLES | Scones | / AHOLES 

5g 2.000 Basic, / —5.007DIA]| ol <— 2000 
within the circle by the use of tng 8 ance to.0028¥ 0 


0.50 BASIC 0. 
co-ordinates. This chart enables i 1 we . 
ea Naisee Jae 1,000 t0.0028| *— |.9975 0.0025 
the manufacturer to convert in a BASIC ' 10000 | «—2.0025—» 
‘ . : » fr ¢ ! z ~ 28 UNF 00025 
matter of seconds from one value @{4 ‘ . 
0.50 BASIC nd TAP eg > EE. 
to another ~ OOO BASIC, / 4HOLES | 05000 rH i $0.0083,_ 
osopasic(y SSD —007DiA) — ammagen oor Ba . 
. lb= 
15 QUESTIONS AND ANSWERS doo sgilee es 
-~ 
Q. Does the size of a clearance Y e o- = 


hole have any bearing on estab- ee aan 
aie , 4-2e UNF TAP ~ ta 

lishing the location of this hole by 4 GHOLES *0.007 MAX 

true-positional tolerance? DIAGONAL 
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This "SCOTCH’ Brand Tape 
keeps coiled-steel coiled! 








A 12-inch strip of ‘“Scotcn’”’ Brand Filament Tape holds tons of steel in a coil! 
That’s economy for you—and more than that. “Scotcn”’ Brand Filament Tape, 
unlike conventional strapping and banding materials, doesn’t mar the metal 
surface, doesn’t require special applicating equipment. And it can’t cut workers’ 
hands. Strips off clean—no disposal problems, either! 


This is the “Scorcn”’ Brand tape that’s reinforced with thousands of continuous 

rayon or glass filaments—much as steel rods reinforce concrete. Tensile strength 
is up to 500 lbs. per inch of width—yet it has high shock-resistance—up to 5 times 

that of other types of industrial tapes. 3M quality control assures the same 
results with every roll. 


Next time you have a banding or strapping job, use ‘““Scotcn”’ Brand Filament 
Tape—and stick with it! Write Dept. MA-108 for complete information. 


“Scotcn” is a registered trademark of 3M Co., St. Paul 6, Minn 


When tape costs so little, why take less than... 


SCOTCH Filament Tapes 


BRAND 





Miienesora [ffinine ano JJanuracturinc company 


«++ WHERE RESEARCH IS THE KEY TO TOMORROW 
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True-Position Tolerancing— XVII 


location dimension when 
TPT? 
word 


“basic”’ shall be 


‘r all true-position di 
*nsions 


How is 


) ? 
lal 


TPT arrived at 


when the 


(on 
ing parts) for- 
ula does not apply? 
A. Use the TPT 
ign requirements dictating 
of this hole 

Q. Does TPT apply 


17 
| 


i aS 


that will 
the de 
the location 
to angular 
limensions as wt linear di 
mensions? 


A. In 
circle, TPT applies to the angula1 


locating holes on a bolt 
dimensions as well as to the bolt- 
circle diameter. 

Q. Does TPT apply to holes in 


metal as well as holes lo 


sneet 
cated in plates, etc.? 

A. Yes, TPT applies to control 
hole location in material. 

Q. How 
TPT? 

A. You hold to very fine 
tolerance such as 0.001; but rather 
holes at this 
close tolerance, it is advisable to 
match drill, transfer holes or drill 
at assembly, whenever possible. 
TPT is not a machining operation, 
it is just another way of express- 


any 


close can we hold a 


can 


than true-position 


ng tolerance. 

Q. Would true positioning ap- 
ply if large quantities were to be 
produced? 

A. TPT would still apply and is 
to be used on all drawings. True 
positioning is a method of toler- 
ancing and has nothing to do with 
the method of manufacture. 

Q. Will any shop be able to drill 
these holes within the true-posi- 
tion value stated? 

A. We do not know what toler- 
ances the outside manufacturer 
can or cannot hold (either with 
his machine or his workmen). 

Our product is made by many 
vendors, and we are interested in 
holding all manufacturers to the 
tolerances stated on our drawings, 
worked out to suit the engineer- 
ing requirements. 

True positioning, being the most 
uniform and exact way of ex- 
pressing tolerance, is preferred. 
Our design dictates the method of 
tolerances. Let me remind you 
once more: “True-position toler- 
ance is a method of expressing 
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and controlling tolerances. It ha 
nothing to do with the method of 
manufacture.” 

Q. Can true-position values be 
used on dimensions that mate with 
commercial parts 
rectly toleranced? 

A. Yes. Work out the TPT of 
the manufacturer’s part from his 
drawing, converting the 
nate square 


which are di- 


co-ordi 
system to the TPT 
circle. 

Q. Does 

A. The 
ances is made easier for both in 
spection and manufacturing de- 
partments. 

Q. Someone made the 
ment: “I don’t see any difference 
between TPT and the old system 
of tolerance.” 

A. I would like to say that we 
did not this 


TPT 


interpretation of 


ease inspection? 


toler 


state- 


system, but 


invent 


t 00025 
05000 >< 


DATUM 
~- 
SURFACE 


that MIL-STD-8A requires us all 
to interpret and to use it 

Q. How will the vendor know 
how to interpret TPT? 

A. We suggest 
MIL-STD-8A which 


symbols be 


that a copy of 


geo- 


each 


covers 
metric sent to 
vendor 

Also, all detail drawings will 
carry the standard note: “Geo 
Symbols MIL-STD 
8A.” The liaison engineers will in- 
struct the vendor as to the pro- 
cedure to follow. 

Q. Does TPT control] axial run- 
out of a hole regardless of the 
depth of the hole? 

A. Yes. The axial depth run- 
out of all holes cannot exceed the 
TPT specified, or the part may be 
rejected. 


metric per 


To be continued in an 
early number 


9975 MIN 


2.0025 MAX 


(x10 


SCALED LAYOUT 
TO OBTAIN INTERCHANGEABILITY OF y 


f PARTS USING THE CO-ORDINATE, 

0.005 HIGH AND LOW LIMIT SYSTEM, WE 
ARE FORCED TO HOLD TO 

TOLERANCES IN ORDER TO 

THE ERRORS OF THE SYSTEM 


- —< 
FINE 
MINIMIZE 


THE MORE HOLES THE 
TOLERANCE 
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caning Mt POSSIBLE 


ZONE — GREATER ERROR 
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STARRETT PRECISION MAKES GOOD PRODUCTS BETTER 


a 


Nolet MolMulle lil time lolip Mull’ Mel. .° Me 


e@ Graduated hardness — super-hard teeth, flexible 


back. 


@ Red-heat hardness for heavier feeds, higher speeds. 


@ Thin section saves power, speeds. cutting, saves 


material. 

Scientific tooth design for maximum strength, effi- 
cient chip flow. 

Available in Regular, Skip-Tooth and Hook-Tooth 
types. 


>= See 
is 


ws 


og 


STARRETT SAFE-FLEX HIGH SPEED STEEL BAND SAW 
Cuts up to 10 times faster; Outlasts ordinary blades 10 tol 


Engineered for production cutting with higher 
speeds and heavier feeds, this new Starrett high 
speed steel band saw pays for itself over and over in 
substantially lower cutting costs, longer tool life and 
important material savings. Shop experience shows 
it consistently cuts up to 10 times faster, outlasts 


ordinary blades as much as 30 to 1. 


Graduated hardness gives it super-hard teeth and 
a super-tough back while red-heat hardness, even at 
temperatures up to 1100° F. keeps this new band 


hard and sharp. Thinner section (.025” to .042”) lets 


it cut faster with less power and less chip loss. 


Your nearby Industrial Supply Distributor stocks 
this new Starrett SAFE-FLEX" High Speed Steel 
Band Saw in regular, skip-tooth and hook-tooth 
types. Call him for quality products, dependable 
service or write for complete information. Ad- 
dress Dept. C, The L. S. Starrett Company, Athol, 
Massachusetts, U.S.A 


_eearrert 


World’s Greatest Toolmakers 


W PRECISION TOOLS + DIAL INDICATORS + STEEL TAPES « GROUND FLAT STOCK » HACKSAWS + HOLE SAWS + BAND SAWS + BAND KNIVES 
VISIT THE STARRETT EXHIBIT—BOOTH 2546, NATIONAL METAL SHOW 


CIRCLE 300 READER SERVICE CARD 
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Metal Show 


“Make it better with metals for 
less” is the slogan that will spark 
the 40th National Metal Exposition 
& Congress as Cleveland plays host 
to eight cooperating technical soci- 
eties the week of October 27-31. 

This year’s Metal Show will see 
nearly 500 exhibits taking up some- 
thing like 300,000 square feet of 
Cleveland’s Public Auditorium. An 
attendance of 50,000 is expected for 
the $5-million Show and the concur- 
rent programs of the eight technical 
societies. More than 100 technical 
papers will be presented, including 
50 papers and 35 seminars and spe- 
sessions for the American So- 
ciety for Metals alone. 

The Metallurgical Society, spon- 
sored by the Institute of Metals Divi- 
sion, AIMME, will hold its fall meet- 
ing October 27-30 at the Pick-Carte1 
Hotel. An 18-paper program is 
scheduled, along with 16 
for presentation of abstracts 

Society for Non-Destructive Test- 
ing will hold meetings from October 
26 through October 31, presenting 
upwards of 50 technical papers at 
the Hotel Manger. 

Industrial Heating Equipment As- 
sociation will have four speakers at 
its single session Tuesday morning, 
October 28, in the Statler-Hilton. 

Metal Powder Industries Federa- 
tion program will also be confined 
to a single session, Wednesday after- 
neon, October 29 at the Hotel Cleve- 
land. Also slated for just one session 
is the Metal Treating Institute, 
Tuesday morning, October 30, at the 
Hotel Cleveland. 

Metals Division, Special Libraries 
Association, will meet Thursday and 


cial 


sessions 
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Friday, October 30-31, with two 
morning sessions at the Pickter Ho- 
tel, a tour of the Lewis Flight Pro- 
pulsion Laboratory of the National 
Advisory Committee for Aeronautics 
on Thursday afternoon, and inspec- 
tion of Republic Steel Corp’s new 
research laboratory Friday 

Metal Powder Committees of the 
American Society for Testing Ma- 
terials will meet at the Hotel Manger 
Tuesday and Wednesday, October 28 
and 29, with nine topics slated 


Comprehensive ASM Program 

American Society for Metals, 
sponsor of the Exposition and Con- 
gress, will hold its technical programs 
throughout the week at the Statler- 
Hilton and Hotel Cleveland 

Before the Congress officially 
opens, on Saturday and Sunday, 
October 25 and 26, ASM will sponsor 
a seminar on “Magnetic Properties 
and Alloys” at the Statler-Hilton, 
with featured speaker Dr G W 
Rathenau of the University of Am- 
sterdam discussing “Time Effects on 
Magnetization,” Saturday night. 

Another ASM highlight will be a 
three-day seminar at the Wade Park 
Manor hotel on “Residual Stresses.” 
This will be held the last two days 
of the Show Week (October 30-31) 
and for one day afterwards, and a 
fee of $150 is required. Lecturer will 
be Professor Richard Weck of Eng- 
land’s Cambridge University, direc- 
tor of research of the British Weld- 
ing Research Association. Honorary 
chairman for the seminar will be 
J O Almen of Los Angeles, retired 
General Motors scientist who de- 
veloped shot peening of springs, 
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Metal Show Week will be a busy one for Cleveland 
—nearly 500 exhibits in the Public Auditorium, 
an expected crowd of 50,000, more than 100 
technical papers, seminars and special sessions 


given by eight cooperating technical societies 


gears and high-stress metals. 

Annual Campbell Memorial Lec- 
ture will be given this year by Dr 
Peter Payson, assistant director of 
research, Central Research Labora- 
tory, Crucible Steel Co of America. 

And for the first time, “Billy 
Woodside Memorial Panels,” de- 
signed for metalworking manage- 
ment and production men, will be 
held throughout the Congress at the 
Hotel Cleveland—one at 9:00 am, 
and one at 2:00 pm each day. The 
panels will cover, in chronological 
order: quenching of steels and fab- 
rication of molybdenum, quenching 
of steels and precision mechanical 
springs, modern machining methods 
and design and specification for 
high-quality castings; metals and 
fabrication methods for high-pres- 
sure applications, and high-velocity 
forming, and “The Metallurgist 
Looks at Nonmetallic Materials.” 

ASM’s regular technical program 
will open at 9:00 am October 27 with 
concurrent sessions on ‘“Precipita- 
tion,” and “Diffusion and Growth.” 
Monday afternoon will see a session 
on “High-Temperature Metals.” 

Tuesday’s program will open with 
a session on “Mechanical Properties,” 
and the first of two sessions on 
“Steel,” the second of which will be 
held that afternoon. 

“Brittle Fracture” will be the 
opening topic Wednesday, October 
28, in the morning, followed by 
“Uranium” that afternoon. 

Thursday’s program will open 
with concurrent sessions on “Titani- 
um” and “Creep,” followed by a sec- 
ond “Titanium” session in the after- 
noon, concluding the meeting 
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Gear and Spline Rolling Machines Speed 
Production, Reduce Material Waste 


Grob Rolls are reported to produce 
strong, accurate, smooth gear or 
spline shapes in a single longitudinal 
The machines are available in 
The No. 8 


pass 
various sizes and shapes 
Roll, shown here, has a 6-in. capacity 
(maximum blank dia) and a 14-ft 
bed. The solid, stress-relieved C- 
frame supports two 8-in. columns 
each having an adjustment of 3 in 
Each column supports a rotor, and 
each rotor supports one or more 
planetary rollers 

Rolling is done in the direction of 
the grooves. As the blank is fed at 
a constant rate through the machine 
the rollers make and break contact 
with the blank at a rate of up to 3500 
contacts per minute. Each time the 


192 


rollers are not engaged the blank 
indexes one tooth space. This index- 
ing may be continuous or intermit- 
tent. Each successive engagement is 
deeper until the final tooth depth is 
achieved. Planetary rotation is main- 
tained even when the rollers are not 
engaged. 

Any ductile material can be rolled, 
but to produce an accurate part the 
ductility and cross-section must be 
uniform. The accuracy attained is 
reported to surpass that achieved by 
machining and to be almost as good, 
and in some cases better, than that 
achieved by grinding. 

Parts may be formed individually 
or cut off from a formed bar. It is 
not advisable to “stack” parts for 
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Show hours: Mon, Tues, Wed 


Thurs, Fri 


Many of the new products to be introduced at the 
Vetal Show are described here. All will be on display, 
along with many others previously described in American 


Machinist, at Public Auditorium, Cleveland, Oct 27 to 31 


Voon to 10:30 PM 
10 AM to 6 PM 


rolling because of the high pressures 
generated in the rolling process. 
Six-pitch turboprop gears have been 
rolled; there is no reason why coars- 
er gears could not be rolled. The 
Grob rolling process is reported to 
be five to ten times faster than ma- 
chining 

The machine illustrated 
to roll a spline on each end of a 
steering wheel column. Operation is 
automatic, producing four splines per 
min. All machines in this line can be 
operated manually, semi-automati- 
cally or automatically 
Grafton. Wis 


is set up 


Groh Ine 


MORE DATA? Circle 51, inside back cover 


ELEVATOR HEARTH FURNACE anneals 
a spun stainless steel cone prior to 
deep drawing into metal TV picture 
tube body. Heat treating temperature 
is 1600 F—Selas Corp of America, 
Dresher, Penna 


MORE DATA? Circle 52, inside back cover 
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Thickness and Density Gage Uses 
Gamma Radiation Source 


Gammascan non-contacting gage con- 
tinuously measures the thickness and 
density of materials through the use 
of gamma radiation. The instrument 
has a high rate of response (in mil- 
liseconds), which makes it useful for 
measuring and controlling the thick- 
ness of continuously produced mate- 
rials such as steel plate 

The material thickness may 
from light gage metal to more than 
a foot of The 
machine can inspect a wide variety 
including 
steel, extruded forms and solid 


range 


steel or equivalent 
sheet 

fue! 
high 


of products rolled 
for missiles. Machine is 5 ft 
41, ft long and 2 ft deep 

In operation, gamma 
Cobalt 60 
through the material being inspected 


radiation 


fron 


the source passes 
to a scintillation detector which con 
the radiation to an electrical 
current. Variations in current indi 
changes in material thickness 
The output is indicated 
visually on a calibrated fo 


verts 


cate 
or density 
meter 
thickness and can be fed to a chart 
recorder. The output 
used to actuate control 
anisms. 

Budd Co, Nuclear 
Park Ave, 


can also be 


servomech- 


Systems Dit 
Philadelphia $2 


_ 
2450 
Hunting 


Penna 


MORE DATA? Circle 53, inside back cover 


High-Speed Machine Straightens 
And Cuts Wire in Any Lengths 
The latest in a line of high-speed 


wire straightening and cutting ma- 
chines, the No. 4FHA is designed to 


straighten and cut wire in any 
lengths at speeds up to 500 fpm. It 
is a Travel-Cut, Flying-Shear model 
equipped with air clutch and brake. 
A compound sliding gear transmis- 
sion has six flywheel speeds and 20 


American Machinist * 


feed speeds through the range 75 to 
520 fpm. 

Machine is identical, except for 
cradle length and cutoff length, to 
the No. 4FH machine, which is de- 
signed to handle mild steel wire 
3/32 to ™% in. dia and high-carbon 
steel, alloy steel or stainless 
wire up to 3/16 in. dia. 
Machine Co, 3441 
Cleveland 27, Ohio 


steel] 


Lewis East 76 St 


MORE DATA? Circle 54, inside back cover 


GAGE BLOCK COMPARATOR, de- 
signed specifically for the calibration 
of gage blocks, consists of two op- 
posed Micro-Ac gage heads, differen- 
tial amplifier, and stand with work- 
table. Measurement is made from 
aage tip to gage tip, independent of 
the supporting surface of the table. 
Units can handle gage blocks up to 
9 in. long—Cleveland Instrument Co, 
735 Carnegie Ave, Cleveland 15 Ohio 


MORE DATA? Circle 55, inside back 


cover 


Portable Nibbler Cuts All Types 
Of Corrugated Metals 
This new nibbler, available in both 
air-powered and electric models, cuts 
all types of corrugated metals with 
out clogging, even those with asbes 
tos or pitch coatings. The simpli 
punch and die operation provides a 
smooth, finished edge. 

Tool is made in five models and 
can be vise mounted for bench work 
or used as a portable tool, as it 
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weighs but 13 lb. It is 10 in. long 
and its 1%-hp motor delivers a 2- 
ton punch. 

Fenway Machine Co, 
St. Philadelphia, Penna 


N Broad 


3107 


inside back cover 


MORE DATA? Circle 56, 


Heavy-Duty Belt Sander 
Operates Without Dust 


attaches to any 
industrial vacuum cleaner 
of all dust and fine 
sanding can be ac- 
where 


New 3-in. model 
standard 
to eliminate 90% 
metal powder; 
complished in 
painting is being done. 

Timing-belt drive provides smooth, 
juiet operation and requires no lu- 
brication, thus eliminating danger 
of dripping grease on the work sur- 
Additional features include a 
flush that permits accurate 
sanding up to any vertical surface; 
extended front pulley for work on 
contours and small radii; tracking 
knob and large front knob for op- 
timum control. 

Black & Deck Ufa 
Vd 


the same area 


face. 
side 


Co, Tor 


MORE DATA? Circle 57, inside back cover 


Miniature Valves are Designed 
For Machine Tool Applications 
These miniature, sub-plate mounted, 
solenoid-operated valves for air and 
hydraulic available in 


service are 
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seven spool types to meet all re- 
quirements. Space features 
are shown in the typical manifolded 
installation that is illustrated 
Specifications operating 
pressures of 150 psi air and 2000 psi 
¥4 in. capacity; 
steel in contact 


saving 


nclude 
hydraulic; nominal 
and 
with media 
Beckett-Harcum Co 
Ohio 


brass stainless 


1087 Wayne Rd 
Wilmington 


MORE DATA? Circle 58, inside back cover 


Ultrasonic Cleaner Handles 

Large-Volume Cleaning Operations 
The Series 5000 SonBlaster ultrason- 
ic cleaner, designed for large-volume 
cleaning operations, 500- 
watt generator and a 10-gallon tank. 
The generator is equipped with tank 


features a 


and load selector switches so 
one or 


selecto 
that it can 
two tanks alternately, or submersi- 
ble transducers in tanks up to 30- 
gallon capacity. This cleaning unit is 
priced at $1325 

Narda Ultrasonics Corp, 62 
Westbury, LI, NY 


operate either 


Main St 


MORE DATA? Circle 59, inside back cover 


Magnaflux Introduces Crack 
Detector and Sorting Instrument 


ED-500, 
this eddy current instrument locates 


Known as the Magnatest 
and determines the relative serious- 
ness of defects in all conductive ma- 
It also quickly mixed 


sorts 


terials 
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lots of ferrous and nonferrous met- 
als for differences in hardness, alloy, 
and heat-treat condition and meas- 
ures the thickness of certain conduc- 
tive and non-conductive coatings on 
conductive bases 

Unit consists of an indicating unit, 
inspection probe, and the power line 
cord. An all-purpose probe, angle 
probe, and spark plug port probe are 
available as standard accessories. A 
feature of this unit is its “lift-off” 
adjustment for stability of operation 
in testing semi-rough surfaces. With 
this adjustment, the intermediate 
layers of dirt, oxide, pits, etc, up to 
a thickness of 0.020 in. can be tol- 
erated before the accuracy of the 
meter reading is affected. 

Magnaflux Corp, 7300 W 
Ave, Chicago 31, Ill 


Lawrence 


MORE DATA? Circle 60, inside back 


cover 


Cleveland Roughness Meter 
Measures Surface Finish 
Model BK 6101 


designed to measure 
shapes with fewer accessories than 
instruments. Design of the 
pickup permits tracing on a wide 
variety of surface shapes. The pick- 
up consists of the basic tracing car- 
tridge for use on ID’s as small as % 
in. and the handle with its additional 
skids for checking OD’s from 5/16 in 
and ID’s % in. and greater 
Attaching wire guides to the han- 
dle permits measurement of surfaces 
as small as 0.030 in. OD. The pickup 
may be used manually, with Power 
Trace, extension handles, or adapted 
to special fixtures. The Power Trace 
provides two tracing speeds, normal 
0.15 ips speed of 0.03 
ips for measuring in the 0-3 mu-in. 


roughness meter is 
more surface 


existing 


and a slow 
range 

Any surface finish from 1 to 1000 
mu-in. is read on the six 
measurement ranges, and the use of 
adjustable tolerance hands further 
simplifies production surface finish 
inspection. 

Cleveland 
Cleveland 15 


easily 


Instrument Co, 735 Car- 


negie Ave Ohio 


MORE DATA? Circle 61, inside back cover 
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Roundness Gage is Accurate to 
Three Millionths of an Inch 


Model 1022 Indi-Ron roundness, 
squareness and concentricity gage 
consists of a spindle with less than 
0.000003-in. total rotational error, 
and an electronic gaging and record- 
ing system, all contained in a desk- 
size console. 

The unit measures the deviation 
in roundness by the change in the 
radius of the part as it is rotated by 
the precision spindle. Accuracy to 
three millionths is possible in the fol- 
lowing measurements: roundness or 
concentricity of any inside or out- 
side circumference; alignment of any 
axis to any other axis; squareness of 
any face to any axis; flatness of any 
face. Readings are shown on a three- 
scale meter or plotted on a polar co- 
ordinate recorder. 

The 20 x 30-in. laboratory-grade 
granite surface plate in which the 
spindle is mounted provides ample 
working area for additional stands 
and gages. 

Cleveland 
Ave 


Instrument Co, 735 Car- 


Cleveland 15, Ohio 


neqgte 


MORE DATA? Circle 62, inside back 
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Heli-Coil Introduces Automatic 
Inserting Equipment 
Among the new items to be intro- 
duced by Heli-Coil are an automated 
assembly unit for insertion of Heli- 
Coil inserts, a high-speed inserting 
tool, a hopper feed unit and special 
power Also being shown is 
the miniature 4-40 Screw-Lock in- 
sert, the latest in this line of screw- 
locking inserts. One or more of the 
coils of the insert approximate a 
polygon in shape, and the chords of 
these grip coils maintain pressure on 
the screw 
Heli-Coil Corp 


tools. 


Danbury, Conn 


MORE DATA? Circle 63, inside back 
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Shaker Hearth Furnace Anneals and 
Hardens Small Stainless Steel Parts 


Model 264 reciprocating furnace (il- 
lustrated) is one model in a new line 
of reciprocating furnaces designed 
for the bright annealing and bright 
hardening of small stainless steel 
parts at temperatures up to 1900F. 
This model has a capacity of approx- 
imately 100 lb of parts per hr. 

The shaker hearth operation con- 
sists of giving the work-conveying 
muffle and the parts in it a forward 
movement. This movement is inter- 
rupted suddenly, causing the work- 
pieces to advance by their own mo- 
mentum. The furnace employs an 
alloy muffle which has a purging, 
heating and water-jacketed cooling 
section, and seals into an automatic 
conveyorized oil tank. The fully en- 
closed muffle permits dew points as 
low as —90 F. 

Each _individua! part 
through a purging, heating and cool- 
ing cycle. The disadvantages of batch 
operation are eliminated. Complete- 
lv automatic processing assures con- 
sistently uniform work 

American Gas Furnace Co, Elizabeth 


NJ 


passes 


MORE DATA? Circle 64 back cover 


inside 


Heavy-Duty Nibbling Machine 
Has 24-in. Throat Capacity 


The Campbell 2524 nibbling machine 
has a throat capacity of 24 in. and 


is capable of cutting low carbon 
steels and other soft metals up to % 
in. thickness and corrosion-resistant 
steels up to 3/16 in. without distor- 
tion. 

Machine has speeds of 375 and 650 
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strokes per min and is powered by a 
2-hp motor. Unit is 58 in. high, 48 in. 
long and 29 in. wide. Weight, exclu- 
sive of electrical equipment, is ap- 
proximately 2100 lb. 

American Chain € Cable Co, Inc 
Campbell Machine Div, Bridgeport 2 


Conn 


MORE DATA? Circle 65, back cover 
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Barrel Finishing Equipment 
Offered in 20-Model Line 


Techline Model 30 Series standard 
barrel finishing machines are avail- 
able in 20 models ranging from 5 to 
30-cu-ft capacity with one to six 
separate compartments, designed for 
both wet and dry processes. 

In addition to vibration-free oper- 
ation, features include corrosion- 
proof, lightweight molded glass-fiber 
safety gate; full-opening doors on the 
cylinder for greater convenience in 
loading, unloading, and cleaning; 
doors sealed by special cam locks 
which operate on only 90° of turn, 
exerting high-compression pressure 
on the neoprene door seals. Power 
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transmission is by V-belt drive 
which is noiseless, reduces mainte- 
nance problems, and_ reportedly 
wears longer than a _ chain-and- 
sprocket drive. Standard cylinders 
are lined with ™%4-in. calendered neo- 
prene to eliminate porosity. Other 
linings include %4-in. rubber, and ', 
34, or %4-in. rubber or neoprene, and 
%4-in, steel plate. 

Techline Div of Wheelabrator Corp 
1140 Ave V, Vicksburg, Mich 
MORE DATA? Circle 66 


inside back cover 


MECHANICS’ TOOL CHESTS are 
available in reinforced steel (Model 
200M, left, $31.25) and hand-rubbed 
mahogany (Model 200W, _ right, 
$38.00). When furnished complete 
with tools, prices range from $78.65 
for an economy assortment of 11 tools 
in metal chest to $207.15 for an ad- 
vanced kit of 21 tools in the wood 
chest—L S Starrett Co, Athol, Mass 


MORE DATA? Circle 67, inside back cover 


Microscope Permits Rapid 
Inspection of Metal Specimens 


The Gries-Olympus metallurgical mi- 
croscope is an inverted-type instru- 
ment designed for rapid inspection 
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of metal specimens. Features include 
four achromatic objectives, including 
and three 
pieces, which give magnifications to 
1800X; lamp transformer 
and voltage switch; iris diaphragm; 
compensating lens; mechanical stage; 
polarizer and analyzer; ocular screw 


oi] immersion lens eye- 


built-in 


micrometer for measurements on the 
specimen; and an optional eyepiece 
for 2400X magnification 

Adjusting controls are convenient- 
Also included are photo- 
micrographic and ap- 
paratus the micro- 
scope to transparent illumination 
Industries, Inc, New Rochelle 


ly located 
accessories 
for converting 


Gries 


NY 


MORE DATA? Circle 68, inside back 


cover 


Lowcost, Portable Transistorized 
Gage Weighs Only 4% Ib 


The Indi-Ac Jr 
tronic gage is priced so as to fit in 


transistorized elec- 


measures 6 x 
4% lb 


battery or on 


every shop budget. It 
7 x 3% in. and weighs only 
Unit can be used on 
110-v ac. The 
is storing energy whenever plugged 
into the ac line, even during use 
The T-120 gage 
mounted on any 
gage, 
machine 
gaging pressure is 
mately 6 grams. Three color-coded 
the range from 0.000020 


rechargeable battery 


can be 
height 
fixture or 


head 
suitable 
comparator stand, 
Gaging direction is rever- 
sible; approxi- 
scales cover 
to 0.020 in 

Cleveland Instrument Co 


ne ate ive. Cleveland 15. Ohio 


MORE DATA? Circle 69, inside back cover 


Starrett Introduces Low-Carbon 
Precision Ground Flat Stock 
Free - machining low - carbon 
stock, Starrett No. 498, is 
in 24-in. lengths in widths from % 
to 16 in. and in thicknesses from 1/16 
to 2% in. Material machin- 
ability rating of 91% against 72% for 
most steels. To avoid 
confusion with other types of steel, 


flat 
available 


has a 


low-carbon 
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each piece is identified along the full 
length with the words “Starrett Low 
Carbon.” 

L 8S Starrett Co 


Athol, Mass 


MORE DATA? Circle 70, inside back cover 


Tester Handles Nonferrous and 
Non-Magnetic Metals 
This 


utilizes 


non-destructive testing unit 
eddy currents to inspect 
both nonferrous and non-magnetic 
metals. It is especially adaptable to 
production line or independent test- 
tubing, and ‘wire for 
and sub-surface defects, 
grade (chemical properties), dimen- 
sions, and physical and metallurgical 
properties. 

Inspection speeds range from 200 
to 600 ft per minute. A total of 24 
plug-in type coils are available for 
testing material from % to 3 in. OD 
Metals that tested include 
aluminum, titanium, zirconium, cop- 
per, copper-nickel alloys, brass and 
similar alloys, high-temperature al- 
loys and austenitic stainless stee] 

Magnetic Analysis Corp, 42-44 Twelfti 
St, Long Island City 1, NY 


ing of bars 


surface 


can be 


MORE DATA? Circle 71, inside back cover 


Ultra-Low-Temperature Test 
Chamber Introduced by Norelco 
Cold chamber provides 13 cu ft of 


testing volume and automatically 
maintains internal temperature at 


American Machinist ° 


any level in the range from -20 F to 

260 F. This unit is designed to meet 
the extremely low temperatures re- 
quired for space and missile re- 
search. Refrigeration is produced by 
the Norelco gas liquefier; cold trans- 
fer from the machine header to the 
test chamber is accomplished by a 
circulating air stream. 

Philips Electronics, Inc, Instruments 
Div, 750 S Fulton Ave, Mt Vernon, NY 


MORE DATA? Circle 72, inside back 


cover 


Electrostatic Spray System Can 
Produce Multi-Color Patterns 


Model M-50 centrifugal-type multi- 
electrostatic spray system is 
adaptable to producing both single 
color and multi-color patterns or fin- 
ishes. The utilizes 
al variable-speed _ electrostatically 
charged centrifugal atomizers which 
blend coating materials to produce 
the patterns. Reciprocating and sta- 
tionary models are available. 

Ionic Electrostatic Corp, Garfield, NJ 


color 


system sever- 


MORE DATA? Circle 73, inside back cover 


Height Gage Has 50-Division 
Flush-Fitting Vernier 


Starrett No. 254 master vernier 
height gage has long, open-face ver- 
nier scale flush-fitted to the main 
so that both are on the same 
piane, to eliminate reading errors 
caused by parallax. The 50 widely 
spaced divisions on the vernier plate, 
and half the usual number of gradu- 
ations on the bar, simplifies setting 
and reading without need of a mag- 
nifying glass. 

Additional features: sensitive, full- 
length slide adjustment with quick- 
rugged, vi- 
bration-proof design with natural 


scale 


adjusting screw release; 
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UNIVERSAL JOINT ADJUSTABLE 
TAPPING & DRILLING HEAD 


Here’s another hi-speed production tool from Errington. This dependable tool is 
adjustable to any pattern of holes... is available with 4 or 6 spindles. Positive clutch 
drive and reverse. Head made of the best grade sand Cast Aluminum with hardened 
and ground gears and spindles (made in one piece). Full grooved ball thrust bearings 
at all thrust points and Oilite bronze radial bearings. Remember to do more .. . 
better ... faster ... rely on Errington Hi-Speed Production Tools. 





#0—0” to 4%” Tap Capacity 
Min. centers 11/16” 
Max. Pattern 5%” 

#1—7/32” to %” Tap Capacity 
Min. centers 144” 
Max. Pattern 8” 


ishs : Send For Complete Information 


MECHANICAL LABORATORY, INC. 
RR Established 1891 
Main Office and Plaint: STATEN ISLAND 4, N.Y. 
401 Broodwoy, New York 13 


Export Ofice: STATES TRADING COMPANY oui. igure, steavesco, W.-Y. 
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grip base; fine adjustment knob on 

base; direct reading design; hard- 

ened and stabilized master bar. It 

is available in 12, 18, and 24-in. sizes 
Ls ithol. Mass 


Starrett Co 


MORE DATA? Circle 74, inside back cover 


Magnetic Inspection Equipment 
Meets High Production Schedules 


Sonoflux magnetic 
tion equipment is designed to meet 
critical high level inspection de- 
mands. Available in a wide variety 
of portable and booth-type machines, 
these units provide positive identifi- 
cation of defects in 


particle inspec- 


mate- 
rials and are rapid enough in opera- 
tion to meet all levels of production 
schedules. 


Peterson 


ferrous 


Machine Tool, In¢ Ver- 


riam, Kan 


MORE DATA? Circle 75, inside back cover 


DRUM VACUUM CLEANER, heavy-duty 
model, uses any standard 55-gal met- 
al drum for top-capacity vacuum 
cleaning or material recovery—Black 
& Decker Mfg Co, Towson 4, Md 


MORE DATA? Circle 76, inside back cover 
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4-Way Inching Air Valves 
Introduced in Two Models 

Valves will the ram of a 
double-acting air cylinder to any de- 
sired point and stop it dead at that 
point. Cylinder will remain there 
without creeping, according to man- 
Valves can be i 


advance 


used in 
previously re- 


ufacturer 
many applications 
served for hydraulics 

Model BL-601 (illustrated) 
only the lightest push to move the 
lever 45° left or right, the full arc 
of its One position advances 
the cylinder ram, the other 
it. but stops it instantly in the me- 
dian position, trapping the air in an 
air cylinder and preventing further 
movement even though the air sup- 
ply to the valve is disconnected 
Model BL-600 works the same as 
BL-601 but operates with two small 
limit valves rather than the lever 

Mead Specialties Co, Dept I-4, 4114 
N Knox Ave, Chicago 41, Ill 


needs 


travel 
retracts 


MORE DATA? Circle 77, inside back cover 


Electric Resistance Material 
Attains Temperature of 1700 C 
Kanthal-Super is an electric re- 
sistance consisting mainly 
of molybdenum-disilicide, the me- 
chanical and electrical properties of 
which are modified by the addition 
of metallic and ceramic materials 
Life of the material is reported to be 
four to five times that obtained with 
silicon carbide elements at chamber 
temperatures of 1450-1500 C, with 
even greater life at higher temper- 
atures. (Material is not designed to 
be competitive with silicon carbide 
for the lower temperatures.) Mate- 
rial is not affected by thermal shock. 
Basically a cermet, the material is 
produced by a powder metallurgical 
process in the form of rods of cir- 
cular cross-section which, when 
heated, can be formed into suitable 


materia 
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heating elements for furnaces. Be- 
cause the resistance of the elements 
does not change with use, they can 
be connected in parallel or series 
without any detrimental effects. 

A number of high-temperature 
furnaces using these elements will 
be on display. 

The Kanthal Corp, Stamford, Conn 


MORE DATA? Circle 78, inside back cover 


Motorized 150-ton Press Handles 
Extra-Heavy-Duty Jobs 


Designed for jobs up to 150 tons, this 
electrically operated motorized press 
is available with various sized mo- 
tors and pumps to meet individual 
requirements. Equipped with a 7%- 
hp drive, the press has a ram speed 
of 11 ipm at no load and 7% ipm at 
maximum full load. Standard ram 
stroke is 8 in. 

Over-all height is 90% in., width 
between uprights is 48 in. The hori- 
zontal travel of the head is 19 in 
and the table travel is 24 in. 

ACCO Equipment Div, American 
Chain & Cable Co, Inc, York, Penna 
back cover 


MORE DATA? Circle 79, inside 


Liquid Nitrogen Generator 
Produces Four Liters per Hour 
Designed to produce more than four 


liters of 99.5% pure liquid nitrogen 
per hour for continuous periods of 
up to 200 hr, this generator takes up 
a floor space of only 20x72 in. and is 
only 78 in. high. Because liquid ni- 
trogen is produced only when need- 
ed, evaporation losses are minimized. 
This is reported to make liquid ni- 
trogen available at a fraction of the 
cost of most commercial sources 
Philips Electronics, Inc, Instruments 
Div, 750 S Fulton Ave, Mt Vernon, NY 


MORE DATA? Circle 80, inside back cover 
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There IS a Difference... 


..: 4 BIG DIFFERENCE in Cold Drawn Bars 


Contrary to popular belief, all cold drawn bar steel 


is not alike. There is one big difference worthy of 


your specification—the Bliss & Laughlin difference. 

Only B&L Lusterized® cold finished bars are differ- 
ent from all others. B&L bar steel is cleaner, brighter, 
easier to handle. The exclusive B&L cold finishing 
removes drawing oils, 


process (patent applied for 
lime and processing grit, producing a smooth, gleam- 
ing bright surface without processing contaminants 
to slow your production. And B&L special protec- 


Originators of LUSTERIZED” Finish—The BIG DIFFERENCE in Cold Drawn Bar Steel 


BLISS & LAUGHLIN 


* PLANTS: Harvey, Detroit, Buffalo, Mansfield, Mass. 


GENERAL OFFICES: Harvey, Ill. 


tive oil keeps dirt, dust and other airborne contami- 
nants from the Lusterized surface until you are 
ready to process the bars. 

This big difference over other cold finished bar 
steel is another benefit developed from B&L research 
since 1891 to produce better cold finished bars. 

You can see the difference. You can work the 
difference advantageously. Since you pay nothing 
extra for B&L Lusterized bars, it is always reward- 
ing for you to specify “Bliss & Laughlin Lusterized.”’ 


Specia/ists 
Finish, Accuracy 
htness 


Straig Strength 


and Machinability 
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Low-Temperature Test Chambers 
Handle Small Parts 


Model SA-180-3 low-temperature 
chamber (illustrated) has an oper- 
ating range to —-180 F. Machine has 
a dual cascade refrigeration system, 
and is of the portable, plug-in type 
The chamber is well insulated to 
maintain desired operating tempera 
tures 

Model AL-120-2 (not illustrated) 
has a standard operating range of 
70 to -135 F, but this unit can be 
provided for either higher or lower 
temperature ranges. Chamber is 24 
in. long, 12 in. wide and 12 in. deep 
A full-opening, counterbalanced lid 
is provided for convenience of oper- 
ator. This model is also designed for 
plug-in service 
Sub Products, 39382 


Ohio 


Zero 


Reading Rd, Cincinnati 29 


Cincinnati 


MORE DATA? Circle 81, inside back 


cover 


New Line of Retainers, Punches 
And Die Buttons Introduced 


This latest line of Bal-Lok retainers, 
punches and die buttons includes 
both square and end retainers in 
light and heavy duty series, and 
punches in oblong, rectangular, 
square and pilot styles. 

Also to be introduced at the Show 
are carbide-tipped punches and car- 


200 


bide insert die buttons. The joining 
process is reported to prevent sep- 
aration of the carbide from the tool 
shank. 
Porter 


208 


Products, PO Box 


Ohio 


Precision 
Cincinnati 15 


inside back cover 


MORE DATA? Circle 82, 


Elastic Loop Dynamometers Check 
Loads in Testing Machines 


The Gries-Wazau elastic loop dyna- 
mometers are designed to speed the 
checking of tensile and compressive 
loads in testing machines. An im- 
portant feature of these instruments 
is their optical reading arrange- 
ments, which utilize Zeiss spiral 
measuring microscopes to obtain di- 
rect readings of elastic deformations 
as close as 0.0001 mm (0.1 micron) 

The main advantage of this direct 
reading system is the greater repro- 
ductibility of results on checks made 
by different operators, as compared 
with results from vibrating reed de- 
vices. Elastic loops, calibrated by 
dead weight loading, are available in 
capacities from 50 to 50,000 kg, and 
even higher. 

Gries Industries, Inc 


New Rochelle 


MORE DATA? Circle 83, inside back cover 


Binks Displays Electrostatic 
Spray Painting Unit 
This modular spray 
painting unit with grid and case is 
one of the items on display at com- 
pany’s booth. Other equipment in- 
cludes rotary spray painting equip- 
ment with electric timers and con- 
veyors, a new paint heater, and Kayo 
and Pogo series paint pumps deliv 
ering paint at a 2:1 to 4:1 ratio 
Binks Mfa Co. Chicago, Ill 


electrostatic 


MORE DATA? Circle 84, inside back 


cover 


Optical Pyrometer Provides Pre- 
cision Temperature Measurements 


Known as the Pyro Micro-Optical 
Pyrometer, this optical instrument 


American Machinist ° 


is designed particularly for precision 
temperature measurements in the 
laboratory, yet is sufficiently port- 
able to be used for general plant ap- 
plications. It is capable of measuring 
targets than 0.001 in. dia and, 
by means of supplementary lenses, 
can be adjusted for focal distances 
varying from 5 in. to infinity. 

Also available is the Model DR-35 
surface pyrometer (not illustrated) 
that features a dual temperature 
range. The low range is 0-500 F; the 
high range, 0-1500 F. The instrument 
automatically corrects for changes in 
ambient temperature. It is available 
with a wide selection of 15 different 
interchangeable thermocouples as 
well as flexible and rigid extension 
arms. 

The 
Bergenfield 


less 


Pyrometer Instrument Co, Inc, 


NJ 


MORE DATA? Circle 85, back cover 


inside 


PAINT SPRAYING UNIT, the Graco 
Hydra-Spray, performs paint spraying 
without using heat or atomizing air. 
Unit is air-operated, eliminating spark 
hazard and making it economical to 
operate—The Gray Co, Graco Sq, 
Minneapolis 13, Minn 


MORE DATA? Circle 86, inside back cover 


Milling Head Performs Vertical 
Milling on a Horizontal Miller 
Universal milling head permits ver- 
tical milling operations to be per- 
formed on a horizontal miller. Fea- 
tures of the head include a visual 
indicator of the depth of cut. The 
head is adaptable to any milling ma- 
chine having a 3- to 5-in.-dia over- 
arm. 
Challenge 
Haven, Mich 


Machinery Co, Grand 


MORE DATA? Circle 87, inside back cover 
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A Realistic Approach to 
Forge Shop Modernization 


During the past few years, mounting competition 
has caused forge shop managers to seek ways to 
further increase production and reduce costs. A 
number have scrapped their old board hammers 
replacing them with Ceco-Drops, the modern 
piston-lift gravity-drop hammer. These shops 
have thus placed themselves in a position to get 
Cc E Cc oO -D R oO Pp more business—and they are getting it! @ A 
wealth of helpful information is available in 
gud tp glace fa Sees Chambersburg’s new 28 page forge shop mod- 
on Seer _ ernization bulletin. Based on studies made in 
prominent forge shops, this publication assists 
you to formulate your own step-by-step modern- 
ization program. Write for a copy today. 


S 





CHAMBERSBURG ENGINEERING COMPANY CHAMBERSBURG, PA. 
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Apparatus Rapidly Determines 
th e Carbon in Steel 
The new Fisher Induction Carbon 


re | Apparatus has many features that 
gives you | make it safer, handier and more ef- 
ficient. The apparatus burns a steel 
h + t | ti | ee b O sample in a stream of pure oxygen, 
orizon a op 1ca yig oring heating it with a radio-frequency in- 
duction coil. The whole process, 
from the time the analyst pushes the 
“start” button, is carried out auto- 
setting ~dires t reading en oe Increased capacity matically in two minutes. By using 
to .00005” for linear table size 393%” x 32 a fast single-pan balance, he can 
have his answer in 2% minutes. 
for built-in rotary tabl , Se The apparatus is designed for 230- 
Linear optics provided with re is tic Dievel v, 60-c ac operation. It sells for $975. 
. . Fisher Scientific Co, 717 Forbes St 
Pittsburgh 19, Penna 


e Projected optical 4 & 3” diameter boring spindle 


motions and 1 sec. of aré we ' 
L se cross trave 


adjustable zero reference 


MORE DATA? Circle 88, inside back cover 


e Automatic positioning ag eAdeiwiltiilen ane ertare| Tempil Extends Ranges of 
device availabl oe infinitely variable Temperature Indicating Devices 


pindle speeds Tempilstik temperature indicating 
a ey “ the) eelmme) sialon crayons are now available in ratings 
rather ialiiidekddeed ; ' of 305, 320, 330 and 345 F, filling the 
wate 8 , si , ep * need for closer temperature-interval 
aye ~_ ae “<a i calibration. Tempil Pellets have been 
extended in range and new pellets 
for 2550, 2600, 2650 and 2700 F are 
to be introduced at the show. 
Tempil Corp, 132 W 22 St, New York 
11, NY 


e Simplified controls 


MORE DATA? Circle 89, inside back cover 


American Mat Adds to Its Line 
Of Safety Mats 


Latest additions to the cempany’s 
line of safety mats include Royal 
Guardsman colored viny] plastic link 
mat for entrances; Plastilon plastic 
runner; Traffic King plastic matting 
for shower rooms and stalls; Shad- 
ow tone grease-proof runner matting 
American Mat Corp, Toledo, Ohio 


MBI has engineers available for consultation, guarantees MORE DATA? Circle 90, inside back cover 
service by factory trained staff, and stocks spare parts 
in New York. — Join the long list of leading aircraft and 
manufacturing plants throughout the United States which Challenge Machinery Introduces 
are usi horizontal optical jig borer. a 
re ening he Reraes , ” Precision Turret Lathe 


See the Dixi 75 for the first time in U.S.A. | Turret lathe features a special con- 

. in operation at booth 2144, National Metal | trol which automatically returns the 
Exposition, Cleveland, October 27-31. turret head to the starting position, 

| thereby eliminating the need to in- 


<{p> | dex through all turret positions 
when only two or three operations 
° f od. i 
M..B. 1. export & IMPORT LTD. me pales, Sie wanes. ete 
eg : a : a8 ; opens and closes the steadyrest. 
A DIVISION OF MACHINERY BUILDERS, IN‘ Challenge Machinery Co, Grand 


475 Grand Concourse, Bronx 51, N.Y. Haven, Mich 
Over 25 years’ experience in designing and building machinery MORE DATA? Circle 91, inside back cover 
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Costs down, production up with Continuous-Cast Bronze Castings. There’s 
no question about it—Asarco’s unique process for producing continuous-cast shapes can save you 
money in many ways. And help you toward a better product in the bargain! For one thing, the alloys 
produced by continuous casting meet the same specifications as other castings but in performance, 
they re measurably superior. In fact, their greater strength and hardness open the way to cost-saving 
substitutions. And second, there’s no greater production efficiency than working with the shapes you 
want in the continuous lengths you want, in dimensions closer to final finished parts. Write today 
for the cost-saving story on continuous castings. Continuous-Cast Products Department, American 
Smelting and Refining Company, Perth Amboy Plant, Barber, New Jersey; on the West Coast, King- 
well Bros., Ltd., 457 Minna St., San Francisco; in Canada, Federated Metals Canada, Ltd., Toronto 


and Montreal. 


CONTINUOUS-CAST DEPARTMENT OF 
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ARC WELDING AT 


Weld questionable steels with 


JETWELD 
LH-70 


e Outstanding overhead and out-of- 
position operation 


© High physical properties 
e Fast, easy iron powder action 


Jetweld LH-70 operates overhead with the 
smooth, fast action—and has the high physical 
properties of a low hydrogen rod. 

Produces crack-free welds on heavy plate with 
a minimum of stress relieving. Reduces the need 
for preheat on medium carbon steels— makes 
porosity free welds on sulphur bearing steel. 

A.W.S. Classification E-6016. 

Look for the three dots e e e symbol of Lincoln 
quality. Weldirectory of Lincoln mild steel elec- 
trodes Bulletin 7000.1 sent free on request. 


The World Largest Manufacturer Wl V2 
of Are Welding Equipment 


if A 


THE LINCOLN ELECTRIC COMPANY, DEPT. 2028, CLEVELAND 17, OHIO 
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New Shop Equipment 





Materials and Parts 





Inclined Table on Heald Internal Grinders 
Permits Heavier Stock Removal 


30th of these internal grinders fea- 
ture Rite Angle design in which the 
s inclined at an angle of 30° to 
The inclined table pre 
table from lifting when 
into the wheel, re- 


table i 
the work 
vents the 
the work is fed 
sulting in solid wheel backing, true 
table tracking, and improved swarf 
and coolant drainage 

The model 180A roll-type 
is designed for 


center 
less machine small 
to medium size work that can be ro 
tated on its own OD. Work from %4 
to 4% in. OD can be handled, and 
holes up to 3 in. long can be ground 
Maximum included angle of taper on 
Size-Matic type is 60°. 
Model 170A automatic 
internal grinder handles work of 
about the same size as the 180A 
Maximum hole length is 2 in., maxi 
mum hole dia is 2 in. Machine has a 
10-in. swing inside hole and 7'%-in 
table travel. Given a stiff enough 
quill, the machines are reportedly 
capable of grinding as fast as the 
wheel and work will take the load. 
The inclined table construction 
combines the strength and rigidity of 
box-type ways with V-way accuracy 
of alignment. Thrust forces against 
the wheelhead and table in heavy 
grinding are against the lower side 


chucking 


American Machinist * October 20 


of the gib or into a horizontal V-way 


Heavier stock removal permits 


faster grinding cycles with no sa 
rifice in precision. On 
parts about 4% in. in diameter grind- 


accuracy or 


ing times have been reduced as 
50% 


Heald Machine Co. Worceste ¢ Mass 


MORE DATA? Circle 92, inside back 
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Televised X-Ray Permits Eco- 
nomical 100% Product Inspection 
Designed to automate quality con- 
trol, the new General Electric TVX 
X-ray image intensification 
permits 100% 


system 


economical product 


1958 


inspection on a television-type 
screen, 10,000 times brighter than a 
conventional fluoroscopic image. 

The viewing monitor provides the 
product inspector with an image size 
which is electronically variable from 
15 to 3 times that of the subject. The 
bright enough for easy 
normally lighted areas. 
An extra monitor, or an ordinary 
TV receiver, can be added if simul- 
taneous observation from separated 
is desired 
basic units 
the X-ray sensitive camera, 
the control and the viewing 
monitor. The can be used 
with any standard X-ray generating 
apparatus and materials handling or 
positioning equipment. 

Monitor and camera can be sep- 
arated by as much as 1400 ft. Thus, 
it is safe to use any X-ray intensity 
necessary for adequate penetration, 
ip to the limit of the X-ray gen- 
erator. System costs approximately 
$7500, less X-ray generator and ma 
terials handling equipment. 
al Electric Co, X-Ray Dept, In- 
Milwaukee 1, Wis 


image is 
viewing in 


locations 
Three 


system 


comprise the 


unit 
system 


Gene 


dustrial Section 
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Atmosphere Box Furnace Has 


Maximum Temperature of 2000 F 
The completely packaged Type RB- 
45 atmosphere box furnace is de- 


signed for operation at 


continuous 
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NEW GSGHOPEQYUI 


The 
deep 


2000 F 


el 
8 in. wide, 13 in 
I 


all heat lev ip to 
chamber is 
ical controls 
in the 
ompletely 


high. All elect 
mounted 


and 5 in 
and components ars 
furnace and 

pre-wired and piped 


base are 


Furnace cham- 
ted Dy an automatic 


ber is protec 


flame curtain which ignites when 
the furnace door 

Lindberg Enginee 
Equipment Din 24454 W 


Chicago 12. Il 


begins to open 
Pilot Plant 
Hubbard St 


ring Co 


MORE DATA? Circle 94, inside back cover 


Orienting Parts Feeder Has Wide 
Work Range, High Storage Capacity 


Model 2700 Feedall 
automatic feed for high speed grind 


provides fully 


ers and special press operations. It 


orients and feed oth rolling 


PMENT, MATER I 


rolling parts up to 
parts up to 15 


sliding parts; 
in. dia and sliding 
in. long 

The 25-cu-ft hopper has large ca- 
pacity for parts accumulation, stor- 
age and sustained output. Other fea- 
tures include: adjustable take-off 
height, right- or left-hand discharge, 
2-ft-wide elevating belt, 1-hp motor, 
and automatic bank control. Unit is 
101 in. high and occupies 60 x 60-in 
floor space 

Feedall, Inc 
Ohio 


38399 Pelton Rd wil 


oughby 


MORE DATA? Circle 95, inside back 
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Automatic Positioning System 

Automates Short Production Runs 
This automatic 
tioning system uses a direct-dialing 
rapid 
duction runs 


point-to-point posi- 


analog ma 
chine setup on short p: 
Designed principally for 
such as punching, drilling, inserting, 
etc, the system time by 


programmer fo! 


operations 


saves using 


DIESEL CYLINDER HEADS are machined by this multiple-spindle drilling ma- 
chine. Fuel injector body holes are machined in both 4- and 6-cylinder heads. 
The machine is equipped with an automatic 3-position index table, hydraulically 
operated front to rear. Machine designated Natco C4A Holesteel, has a 28 x 


36-in. cluster box head with 18 helical gear-driven spindles. 


Production is 


about 15 parts per hr—National Automatic Tool Co, Inc, Richmond, Ind 


MORE DATA? Circle 98, 


206 


inside back cover 


ALS AND PARTS 


direct, uncoded programming for 
repetitive and symmetrical motion 
patterns. For example, a setup in- 
volving five different dimensions and 
three different repeat commands can 
be programmed by setting eight ad- 
justment dials 

Positioning is accomplished by 
electro-hydraulic servo 
which are capable of a positioning 
speed of 0.2 per basic motion, 
with positioning accuracy of 1 part 
in 1000. Because a modulated, rather 
than an on-off signal is used, the 
longitudinal and ransverse axis 
movements are infinitely adjustable 

This positioning system is 
available for random-instruction 
(non-repetitive) or contour program 
ming 

CDC 


Warminster 


systems 


sec 


also 


Inc, 662 S 


Hatboro, Penna 


Control 
Rd 


Services, 


MORE DATA? Circle 96, inside back cover 


3-Arm Stock Reel Handles 
Coils up to 15,000 Ibs 
reel and 
is designed to 
coils stock of steel and tin 
Collapsed arms take the 
ID’s of 16 to 17-in., char 
acteristic of coils of these metals 
In loading, the loading car holding 
the new coil proper 
height for alignment with axis of the 
reel spindle. Car then moves on 
tracks toward the collapsed arms of 
the reel. As soon as coil is in position 
on the arms, the loading car is low- 
ered and the three arms of the reel 
expand hydraulically to perfectly 
center the reel and hold the coil. 
Unit is motor-driven through a 5-hp 
variable speed drive which supplies 
the stock at the exact speed required. 
Reels take coils up to 15,000 Ibs 
of 54-in. max OD and 36-in. max 
width. Arms expand from 14% to 
17% in. The 15,000-lb-capacity load- 
ing car has vertical lift of 16 in. 
Floor space complete with bed and 
track way is 40 x 152 in. 
F J Littell Machine Co, 4101 N 
Ravenswood Ave, Chicago 18, Ill 


loading car 
handle 


Motor-driven 
combination 
heavy 
plate. 
smaller 


raises it to 


MORE DATA? Circle 97, inside back cover 
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Look around your plant, you'll probably find nobody toting those 
bars and lifting those bales but be sure you are not trying to produce today’s 
precision threads with antique or worn out die heads. 
Chances are that a new Geometric would give a 
lift to more than one threading job. 


CALL YOUR GEOMETRIC DISTRIBUTOR TODAY 


\ GEOMETRIC-HORTON 


NEW HAVEN 15, CONNECTICUT 
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On some plates such as 
this one, up to 1014 holes 
are drilled on one pass! 


: 
TAY: 





The odds are 579 tol 


Those are the odds on each drill in this setup at 

Burroughs Corporation’s Tireman Plant in Detroit. 

When a 3/32” circuitry panel of Epoxy glass, 

copper clad .0014” both sides, contacts these 

580 “Greenfield-Ampco”’ drills, failure of any 

one drill would offset the efficiency of the other 

579 on that pass. And each pass carries the 

same odds! So a job like this demands not only 

high drill performance, but highly uniform performance as well. 


GREENFIELD TAP & DIE 


SREERFIEL SO, MASSACHUSETTS 














In mills and fabricating plants all over the There are definite reasons for the superiority 
country OK Machine Knives and Wear Plates, of OK products: 


made by the Ohio Knife Co., always get the 1. Only the finest tool steel is used conforming to our 
exacting metallurgical standards. 


OK, because they have proved their ability to 2 


. Our exclusive heat treating process assures the 
last longer in rugged service . . . with resulting proper uniform hardness and temper to best suit 
your individual cutting or wear problems. 


production cost savings. . Precision grinding of all pieces to +.00025 or less 


: ; if you require. 
OK Machine Knives and Wear Plates are 


designed and manufactured to do the job bet- , 

; THE ())HIO Li NIFE co. 
ter, more easily and more economically. For 
more information write Dept. 28—W. 


CINCINNATI 23, oOuH!IO 
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Economical OBI Presses Speed 
Production of Small Stampings 
Open-back inclinable presses, in ca- 
pacities of 75 and 90 tons, are de- 
signed for high-speed production of 
small stampings. In addition to high 
speed, the presses feature stress-re- 
lieved fabricated steel frame; an air- 
friction, disk-type clutch; and a 
band-type air-releasing brake. 

Maximum operating speed 40 
strokes per min in the geared ver- 
sion and 90 spm in the non-geared 
Inclining devices, built into right 
and left press legs, afford up to 25 
tilt from the vertical. 

The 75-ton model (illustrated) has 
a standard slide stroke of 4 in. (9 in. 
max), a shut height of 15% in., and 
a slide adjustment of 3% in. The 
slide area is 17 x 14 in. and the bol- 
ster area is 36 x 24 in. The bed open- 
ing is 18 x 14 in. 

The 90-ton model has a standard 
slide stroke of 6 in. (10 in. max), a 
shut height of 17 in., and a slide ad- 
justment of 3% in. The slide area 
is 17 x 14 in. and the bolster area is 
39 x 27 in. The bed opening is 20 x 
16 in. 

Accessories and auxiliary equi. 
ment include pneumatic cushions, 
counterbalances, automatic oil lubri- 
cation system, thermoguard, zero 
speed switch, and options of drive 
motors and electrical control systems. 

Balwin-Lima-Hamilton Corp, Ham- 
ilton Div, Hamilton, Ohio 


1S 


MORE DATA? Circle 99, inside back cover 


GE Develops Line Of Packaged 
Numerical Positioning Controls 
Designed to maxe small-lot produc- 
tion feasible in a variety of manu- 


facturing processes, this control line 
consists of six pre-engineered, pack- 


210 
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aged units designed to provide semi- 
automatic or fully-automatic control 
of point-to-point positioning and to 
direct from one to five linear or ro- 
tary machine or ma- 
chine tool. The units are functionally 
designated Mark I-M, I, II, III, IV, 
and V according to the number of 
motions they capable of per- 
forming 

Mark units I through V operate 
from numerical! data stored in stand- 
ard 8-channel punched tape or man- 
ually set decade switches. Mark I-M 
is directed from manually set decade 
switches only. (Mark II described 
detail, AM—Jun 2 ’58, pl20.) 
Prices range from $5140 for the 
Mark I-M to $32,990 for the five-mo- 
tion Mark V. 

General Electric Co 
NY 


motions of a 


are 


in 


Schenectady 5, 


MORE DATA? Circle 100, inside back cover 


Clutch-Brake Combinations 
Furnished as Complete Units 


Series designated Style SMCB is 
available in sizes 2, 3, and 5. Both 
clutch and brake are magnetically 
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set, including a neutral position, and 
can furnished with a common 
armature splined to the driving 
shaft, or with a common hub with 
seperate armatures for the clutch 
and brake to key the hub to the 
shaft, eliminating backlash. 

Torque ranges of these units run 
from 25 in.-oz to 175 in.-lb on both 
clutches and brakes. Both clutch 
and brake to key the hub to the 
operation and can be wound for any 
voltages up to and including 90 v dc. 
120 N Broad- 


be 


Stearns Electric Corp 
way, Milwaukee 2, Wis 


MORE DATA? Circle 101, inside back cover 


HEAVY - DUTY SOLID HEAD - TYPE 
PUNCHES are available in two grades 
of tool steel and can be supplied in 
round, square, oblong or rectangular 
points. Odd shapes can be supplied 
on specification—Ring Punch & Die, 
Inc, 20 Fenton Pl, Jamestown, NY 


MORE DATA? Circle 102, inside back cover 


REAR AXLE TIERODS are chamfered, both sides of both ends, on this Roto-Matic 
transfer machine. Operator loads parts on conveyor chain which hydraulically 
indexes through successive stations through unload. Production is 666 pieces 
per hr. Cycling is hydraulically and air controlled—Davis & Thompson Co, 


4460 N 124th St, Milwaukee 18, Wis 


MORE DATA? Circle 103, inside back cover 
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Nobody can cut steel 
better than you can! 
Any cutting job 

is easier 

when you 


rely on 
V-R carbides 


Engineered by production men 
to solve production problems 


It’s the carbide that cuts . . . and solving cutting problems becomes a 
simple matter of engineering the V-R carbide for the job. V-R 
Production Engineers have worked with thousands of cutting problems 
and developed carbides for maximum cutting efficiency in 


practically any application. 


Put this fund of cutting know-how'to work solving your problems. 
Just give us the details on the eperations performed, 
material specs, speeds and feeds desired, dimensional 
COMPLETE LINE OF tolerances, desired surface finish and all other pertinent 
CARBIDE, CERAMIC data — it’s dollars to doughnuts we've already 
AND TANTUNG, CAST engineered the V-R carbide for the job. V-R Engineers 
ALLOY CUTTING TOOLS. will work with you to fit the right carbide to the job 


and reduce cutting costs. Send for new Catalog VR-58 


for complete details 


VYascoloy-Ramet corporation 


PRIME MANUFACTURERS OF REFRACTORY METALS ENGINEERED FOR THE JOB 


820 Market Street -* Waukegan, Illinois 
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Plastic Injection Molding Units 
Mold Items Up to 1 oz 


Portable Mini-Jector Wasp bench 
models 35 and 45 are designed to 
cut tooling costs through use of a 
simple V-block parting-line sprued 
molds. Units are recommended for 
producing items in all thermoplas- 
tics, including nylon, from full 1-oz 
pieces using max mold casting area 
of 6 sq in. down to the most intricate 
subminiatures 

Models available include air or hy- 
draulic (up to 30,000 psi) power 
with lever, pushbutton, or automatic 


controls. Price is under $1000. 
Newbury Industries, Inc, Newbury, 
Ohio 


MORE DATA? Circle 104, inside back cover 





Milling Cutters are Designed for 
Slab Milling and Die Sinking 


This “E” line of milling cutters is 
designed for slab milling, die sink- 
ing and production milling. They 
have a high helix angle, double back- 
off, and a right-hand spiral. Tools 
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are available in sizes from 2 in. dia 
with 2-in.-long flutes to 2% in. dia 
with 6-in.-long flutes. Setscrew flats 
are standard on all shanks. 
Tomkins-Johnson Co, Cutting Tool 
Div, 617 N Mechanic St, Jackson, Mich 


MORE DATA? Circle inside back cover 
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Automatic Assembly Machine 
Handles Parts from 1/16 to 2 in. 


This improved Auto-Positioner con- 
sists of the company’s standard, au- 
tomatic parts positioning head and 
a newly developed parts feeder, 
which guides the part into place. 

Designed to handle piece parts 
ranging from 1/16 to 2 in. approxi- 
mate size, the positioner automatical- 
ly and positively transfers the parts 
from the feeder to fixture at speeds 
up to 6000 per hr. A built-in sensing 
mechanism stops the machine if a 
part is missing or malformed. 

The machine illustrated is tooled 
to feed and place a 0.455-in.-dia 
formed washer into a cup having 
0.001-in. clearance. 

Dixon Automatic Tool, Inc, 2300 23rd 
Ave, Rockford, Ill 


MORE DATA? Circle 106, inside back cover 


Shaft-Mounted Speed Reducers 
Offer Wide HP and Speed Ranges 
Designed to meet a wide variety of 
speed reduction needs, these shaft- 
mounted speed reducers are avail- 
able as: single reduction drives in 
six sizes, with nominal ratios of 5 
to 1 and capacities up to 50 hp; and, 
double reduction drives in seven 
sizes, with nominal ratios of 15 to 1 
and capacities up to 40 hp. 

Units can be mounted at angular 
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as well as horizontal positions by 
using either tierod or foot mount- 
ings. A live-action oil spray gener- 
ated by gear rotation assures positive 
lubrication. Units are furnished 
with key for hollow shaft sizes and 
with bushings, complete with key 
for driven keyseat to adapt hollow 
shaft driven shaft 
sizes 

Link-Belt Co, Dept 
Plaza, Chicago 1, Ill 


bore to smaller 


PR Prudential 


MORE DATA? Circle 107, inside back cover 






HYDRAULIC UNIVERSAL GRINDER, 1U, 
made in Czechoslovakia has 10-in. 
swing, 15-in. centers. Machine does 
internal and face grinding, and is de- 
signed for toolroom and limited pro- 
duction operations. It has a 12 x 1%- 
in. wheel and can be supplied with a 
full line of attachments—Imported by 
Sigma Machinery Inc, Two Park Ave, 
New York 16, NY 


MORE DATA? Circle 108, inside 


back cover 
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Machine Makes Lowcost Enlarge- 
ments of Microfilm Records 


The Copytron Mode! 1000 Enlarger- 
Printer is designed for enlarging and 
reproducing records which have 
been reduced to 35-mm microfilm 
size. The machine enlarges the 
microfilm 14 to 16 times and prints 
black -on-white enlargements on 
standard size sheets ranging from 812 
x 11 in. to 18 x 24 in. Cost is only 
a few cents per print. 

The enlarging and printing are 
done continuously, and finished 
prints are delivered at the rate of 








October 20, 1958 






























General Mills said it 
about the Lindner Optical Jig Borer 
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microfinish around each hole to an angular 
position within +2 minutes. ne 
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throughout for all locating and machining. 





need we say more? 


Learn why Lindner Optical Jig Borers 
have changed so many ideas about 

jig boring. Send for a 25-minute movie 
film demonstration without obligation 


Lindner Optical Jig Borers are 

available in two models: LB15A with 
Autopositioner—Table size 44” x 24"; 
LB14—32” x 16” (without Autopositioner) 


URT ORBAN 


COMPANY, INC. 


36 Exchange Place, Jersey City 2, New Jersey 
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about four per minute Enlarge- 
ments are as permanent as a printed 
written on, 
The ma- 
reel, strip, 
and in- 
scanner 


page, and they can be 


drawn on, and typed on 


accommodate 
unted 


chine will 


or card-m microfilm 
magnifying 


the ope 


corporates a 
which permits rator to view 
the image before the print is made 

An electrostatic printing principle 
is used. The paper is charged, ex- 
posed, and then dry-developed with 
a charged powder (zinc oxide) which 
forms a positive, black line enlarge- 
ment on the paper 

Machine stands 43 in 
cupies 53 x 32 in. of floor space. 

Charles Bruning Co, Inc, 1800 West 
Central Rd, Mt Prospect, Ill 


high and oc- 


MORE DATA? Circle 109, inside bork cover 


Hydraulic Copying Attachment 


Offered for Traub Automatics 

Attachment is available with a turn- 
ing length of approx 3 in. for Models 
A-15/25 and with turning length of 


PMENT, MATER I 


about 4 in. for Model A-42 (illus- 
trated). 

Additional Traub accessories avail- 
able for the first time include a 2- 
spindle drilling and threading (cap- 
ping) attachment; opposed spindle 
unit; and back boring attachment. 

Guthery Machine Tool Corp, 38-31 
Long Island City, NY 


Crescent St 


MORE DATA? Circle 110, inside back cover 


TERMINAL BOARD RIVETING MA- 
CHINE is designed for spin-riveting of 
turret-type terminals in any selected 
arrangement. Once set, the machine 
will deliver absolute uniformity of 
riveting on each terminal, requiring 
no special skill or judgment on part of 
the operator—Hill Machine Co, 1311 
Eddy Ave, Rockford, Ill 


MORE DATA? Circle 111, inside back cover 


HEAVY STEEL LINKS are drilled, core drilled or reamed and finish bored as they 
are passed along on platen workholding fixtures through the three working sta- 
tions of this combination machine. First and second working stations are on a 
Model HD68 drilling machine which carries two pairs of spindles on the machine 
rail. Links are drilled from solid steel by the first pair of spindles; second pair 
enlarges the holes by core drilling. Third station is under the two spindles of a 
Model 115CB boring machine where the drilled holes are finish bored for ac- 
curacy of diameters, parallelism and surface finish—Moline Tool Co, Moline, Ill 


MORE DATA? Circle 113, inside back cover 
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Stokes Standard Compacting Press 
Adapted for Automatic Sizing 


frequently re- 
sintering—to 


Powder metal parts 
quire restriking after 
tring bushings to exact size, to cor- 
rect minor warpage caused by sin- 
tering, or to increase the density of 
of the piece. This standard compact- 
ing press has been adapted to 
this job. 

Essential component of the adap- 
tation is the special feeding mech- 
anism—a _ horizontal, rotating dial- 
plate with a series of circular re- 
around its periphery into 
which are inserted individually de- 
signed holding plates for the particu- 
lar parts. The dial-plate is independ- 
ently driven, but synchronized with 
the press. It can be loaded manually 
or from a hopper. 

F J Stokes Corp, 
Philadelphia 20, Penna 


do 


cesses 


Tabor Rd 


5500 


MORE DATA? Circle 112, inside back cover 


Medium-Lift Platform Truck 
Offered for Skid Handling 


Standard unit, added to Powrworker 
line of battery-powered hand trucks, 
will lift 4000 lbs. A special 6000-lb 
capacity machine is available. Max 
lifting height is 21 in. Skid-carrying 
platform is 26 in. wide and is fur- 
nished in lengths from 36 to 60 in. 
in 6-in. increments. 

Unit will travel 2.3 mph loaded 
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ERICKSON 


MASTER SPACER 
| 


with No. O Timken Bearings 


gives increased 
production and 
optimam accuracy in e 
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jig drilling 
with either micrometer 


or “fh block Sé tting 


Write for free catalog 
"Erickson Master Spacer’ 
today. And at the 
same time request 
your copy of Catalog K 


The new Erickson Master Spacer quickly and accurately you'll find cost- 


positions work for a wide variety of jobs. This one tool can 
eliminate expensive jigs and fixtures . . . makes it a 

simple procedure to set up drilling, milling, boring and 
special machining operations. 

The new Erickson Master Spacer, ideal for tool room and 
production machining, assures outstanding performance 
under heavy helical cuts and slow feeds. Indexing accuracy 
guaranteed within .001-inch cumulative error on a 6-inch 
diameter circle. Jig drilling is possible with either micrometer 
or “‘Jo’”’ block setting. Timken bearing construction permits 
work to be trued in position with brake off because 
spindle alignment remains unchanged. 

The new Erickson Master Spacer can help you come to grips 
with your Number One Problem—high production costs. 

The first step is to get the Erickson story. aneie 


slashing applications 
for all Erickson 
holding tools 


Erickson Toot. Company 


34359-10 Solon Road Solon, Ohio 


care TT st 


COLLET CHUCKS e FLOATING HOLDERS e TAP CHUCKS e@ TAP HOLDERS @ AIR-OPERATED CHUCKS 
EXPANDING MANDRELS @ EXPANDING-COLLETS e@ SPECIAL HOLDING FIXTURES 
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and has a lift sped of 12 fpm loaded. 
Either a single or double row 12-v 
battery can be used. 

Clark 
Truck 


Industrial 
Mich 


Equipment Co 
Div, Battle Creek, 


MORE DATA? Circle 114, inside back cover 


FLANGED VALVE BODIES are drilled, 
countersunk and tapped on this 3-head 
Model 10E-1125 tapping machine. The 
four-spindle heads are provided with 
six-speed transmission, hydraulically 
operated adjustable feed rapid ad- 
vance, and adjustable dwell—Kaufman 
Mfg Co, Manitowoc, Wis 


MORE DATA? Circle 115, inside back cover 


Helical-Geared Speed Reducers 
Can Be Shaft- or Base-Mounted 


Optimount series of standardized 
basic units, with either single or 
double reduction helical gearing, can 
be mounted directly on the driven 
shaft or mounted in standard stock 
horizontal or vertical bases. Four 
sizes of basic units provide output 
speeds of 10 to 431 rpm and capac- 
ities of 1/6 to 15 hp. Three types 
are available: Reductors are de- 
signed for V-belt, sprocket or gear 
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drive to input shaft; Ratiomotors 
provide direct motor drive to input 
shaft; Flanged Reductors are Ratio- 
motor units sold without motor, 
ready for attaching motors of cus- 
tomer’s choice. 

For shaft mounting, unit is 
equipped with a standard stock ad- 
justable reaction rod which prevents 
rotation and provides for convenient 
adjustment of the input drive. When 
mounted in the horizontal or vertical 
base, unit can be set at any of four 
positions most suitable to drive and 
space conditions. 

A _ positive backstop, available if 
required, may be easily inserted by 
removing a cover provided on back 
of the housing. Backstop operates 
instantly to prevent reversal of ro- 
tation, an important factor in many 
conveyor drives and similar instal- 
lations. 

Boston Gear Works 
Quincy 71, Mass 


14 Hayward St 


MORE DATA? Circle 116, inside back cover 


Heavy-Duty Marker Makes 
Large, Flat Surface Imprints 


Large imprints on flat surfaces or ob- 
jects such as circular saw blades 
and similar products can be made 
at production rates by the Model 
103A machine. Unit will mark a 
max imprint area of 9 in. front-to- 
back by 11 in. left-to-right on ob- 
jects up to 1% in. thick. Variety of 
interchangeable workholding fix- 
tures permits marking of a wide 
range of sizes and shapes of objects. 

Additional specifications include 
throat clearance of 14% in. from 
center of 9-in. print area; mounting 
of 65° angle floor stand; over-all di- 
mensions of 26 x 36 x 75 in.; drive, 
%-hp 110-v, 60-c, single-phase motor. 

Markem Machine Co, Keene 78, NH 


MORE DATA? Circle 117, inside back cover 
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Automatic Rivet Setting Machine 
Handles Tubular Rivets 


This rivet setting machine 
tubular rivets ranging in size from 
3/32 to 3/16 in. in diameter and up 
to 1 in. long. It is designed to handle 
a wide variety of work. Anvils of 
all lengths are available. 

PO Box 237-Z, 


handles 


Townsend Co, Neu 


Brighton, Penna 


MORE DATA? Circle 118, inside back cover 


Perforating Punches Introduced 
In Carbon-Vanadium Line 


Punches, made to precision stand- 
ards, have concentricity tolerance of 
0.0002 tir between point and shank. 
Prices listed are said to be 20% to 
65% lower than former prices in 
HSS punches. 

Wide selection of square, oval, and 
rectangular points can be furnished 
on standard shanks from stock. Va- 
riety of shank sizes, point sizes, and 
over-all lengths in both shoulder and 
interchangeable ball seat design is 
carried in finished stock. 

Pivot Punch & Die Corp, Punch Div, 
North Tonawanda, NY 


MORE DATA? Circle 119, inside back cover 
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THERE’S A COPY 
FOR EVERY 
TOOL ENGINEER 
IN AMERICA 


MAIL THE 
COUPON 
FOR YOUR 
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The story of Pioneer 921-T 
Direct Chilled Aluminum 
Tooling Plate is too big, 
too new, too full of 
interesting data, figures 
and illustrated applications 
to be told on this single page. 
Tool and design engineers may 
have the entire story by 
mailing the coupon below for 
a copy of the new 921-T 
brochure. Just tell us who 
and where you are, and we will 
send you the book by return mail 


without cost or obligation. 


. 4 ‘al Va | Sr i 
ALUMIN UM (ae. 
Subsidiary of MORRIS P. KIRK & SON, INC 
Pacific Coast Unit of NATIONAL LEAD CO 
5251 WEST IMPERIAL HIGHWAY _ ORegon 8-7621 
Los Angeles 45, California 


rc 


PIONEER ALUMINUM INC. AM 10-8 
5251 WEST IMPERIAL HIGHWAY, LOS ANGELES 45, CALIFORNIA 


Send me the full story of Pioneer 921-T DC by return mail 


NAME —— ; 
a DEPT 


ADDRESS ___ 





NEW SHOP EQUIPMENT 


German Micrometer Offers 
Simplified Reading System 


This “window-reading” micromete! 
(made in West Germany) does away 
with the “quarter” divisions of 25, 50 
| Ag 6 b A ra 1 he G and 75 on the sleeve. Instead, the 
sleeve bears only graduations in 
tenths of an inch. Hundredths are 
A p be L | A T t o 7 4 read in the window and thousandths 
are read from the thimble, opposite 
the ten-thousandths vernier. The 
new design eliminates parallax er- 
Availability of Sintered Powdered Metal Bearings and fame ley providing See Sisk Sentings 
: ot the second, third and fourth digits. 
machine parts from a fully competent and technically Range is 0 to 1 in. 
responsible source opens the way to improvements in Imported by Opto-Metric Tools, Inc 
137 Varick St, New York 13, NY 
mechanical products. 
MORE DATA? Circ'e 120, inside back cove: 
Bunting facilities for designing, engineering and 


manufacturing of Sintered Powdered Metal Bearings and 


parts are as comprehensive and responsible as the traditional 


Bunting competence in the field of Cast Bronze Bearings. 


A competent group of Bunting Sales Engineers in the field and 
a soundly established Product Engineering Department put at 
your command comprehensive data and facts based on wide 
experience in the designing and use of Cast Bronze and Sintered 


Powdered Metal Bearings and parts. 


Brinell Hardness Tester Uses 
atin tae cities eateries Interlocking Part Positioner 
of the new 24 page Bunting Semi-automatic machine for high- 
Engineering handbook production testing determines the 
of Sintered Powdered work position before it can operate. 
products and their Precision limit switch located in the 
composition, table fixture must be depressed by 
manufacture and the part before the knee-actuated 
application. cycle-switch becomes energized. Cy- 

cle time is two seconds. 
Colored lights on the machine in- 
dicate relative hardness of the part. 


When part is too hard the ball will 
i not penetrate deep enough, and a 
yellow light flashes. If ball pene- 


trates too far red light indicates ma- 


terial is too soft. Green light is sig- 
BUSHINGS, BEARINGS, BARS AND SPECIAL PARTS nal that part is acceptable. Machine 


OF CAST BRONZE AND POWDERED METAL can distinguish a difference in diame- 
The Bunting Brass and Bronze Company + Toledo 1, Ohio + Branches in Principal Cities | ter of impression of 0.1 mm. Limits 
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NOW-PRECISION GEAR GRINDING 
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... assures the ultimate in hardened gear 
accuracy, practically silent operation 


Long years of experience have clearly shown that 
ground tooth gears can transmit higher loads than 
gears manufactured by conventional methods. Pre- 
cision gearing properly hardened and ground can be 
reduced 60% in size, while service life is increased. 
Phillie Gear has now installed the latest gear grind- 
ing equipment for spur and helical gearing up to 70” 
diameter, with tip root relief and crowning available. 
Similarly, spiral bevel, zerol, and hypoid gearing can 
be precision ground up to 174%” diameter. 


vA 


For an engineered recommendation, send your pre- 
cision gearing problems to.. . 











PHILADELPHIA GEAR CORPORATION 





* = 4 a . — 
phillie gear PHILADELPHIA GEAR CORPORATION 


ERIE AVE.&G STREET. PHILADELPHIA 34, PENNA 
Offices in all Principal Cities 
INDUSTRIAL GEARS & SPEED REDUCERS + LIMITORQUE VALVE CONTROLS + FLUID MIXERS + FLEXIBLE COUPLINGS 


Virginia Gear & Machine Corp. + Lynchburg, Va 
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RYAUOR Tits 
per hour, gross 


On the left — a ten-spindle Kingsbury. It completes 
two bolts every 2.2 seconds (including indexing). The 
big unit has a three-spindle auxiliary head and drills 
hole A in three steps at three stations. Each small unit 
has an underneath attachment and burrs one part top 
and bottom. Parts are ejected onto a chute between 


these burring units. 


, 


700: rocker arms 


= -perhour, gross 


On the right — a 56-spindle Kingsbury with center column. It 
completes four rocker arms every 8.5 seconds (including in- 
dexing). All units have four-spindle auxiliary heads with oil 
mist lubrication. Units on the center column operate on hole B. 
Units on knees around the base work downward on holes C and 
D and upward on hole E. The units for hole E have hydraulic 
slides for more efficient changing of tools. 








...falk about high production! 


STEEL BOLTS 


A Drill —3 steps 
Burr top & bottom 





ROCKER ARM 


B Drill —3 steps 
Inspect — solid probe 


C Drill 

Probe — air blast 

D Drill—3 steps 

E Spot Drill 

Drill 

Inspect — air blast 

Rough form spherical seat 

Finish form spherical seat 


J 
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These two Kingsburys have extremely high production rates because they 
(1) operate on more than one part at a time, (2) have short time cycles by 
drilling in steps, and (3) automatically clamp, unclamp and eject onto chutes. 
The machines are on our assembly floor ready to ship. The customers have 
approved test samples. 


One machine is fairly simple, the other complex. But both will continue to 
produce good parts month after month because they have good basic design 
and rugged, accurate construction. 


LOWER PRODUCTION RATES 


Most Kingsburys produce at rates of 200 to 600 parts per hour. We design 
each one to meet the customer’s requirements. On most machines each fixture 
holds only one part. Many have manual clamping. 


For 38 years we have built machines that our customers don’t worry about. 
May we do the same for you? Kingsbury Machine Tool Corporation, Keene, 
New Hampshire. 


KINGSBURY 
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NEW SHOP EQUIPMENT 


for the Brinell range to be indicated 
by the lights are selected by using 
pieces of known hardness. 

Throat depth is 10 in.; max verti- 
cal opening is 14 in.; loads from 500 
to 3000 kg can be applied. Machine 
will handle a wide range of parts 
using different locators. 

Steel City Testing Machines, Inc 
8817 Lyndon Ave, Detroit 38, Mich 


MORE DATA? Circle 121, inside back cover 


GE Introduces Positive-Rake 
Disposable-Insert Toolholders 


This line consisting of 54 different 
positive-rake disposable-insert tool- 
holders, both right- and left-hand 
and in a variety of shank sizes, is 
reported to expand the Lift-O-Matic 
toolholder line to the broadest in the 
field. These new toolholders are par- 
ticularly applicable where tool pres- 
sure on the workpiece should be kept 
low, as in tubing, long thin sections, 
soft gummy materials, soft steels, 
aluminum or high-temperature su- 
peralloys 

Toolholders accept triangular in- 
serts 3s- to %4-in. inscribed circle, % 
to 3/16 in. thick. Square inserts can 
also be used, 34 to % in. square and 
% to 3/16 in. thick. All shanks are 
stamped with the size and shape of 
the insert to be used. 

General Electric Co, Metallurgical 
Products Dept, Detroit 32, Mich 


MORE DATA? Circle 122, inside back cover 


Automatic press control for protec- 
tion of operator and dies on large, 
wide-bed presses is called the Elec- 
tro-Sensitive Control Bar; it can also 
be used on smaller presses of hy- 
draulic or air-clutch operated type. 
Main control box is mounted direct- 
ly on the ram and has a retractable 
trigger-bar extending entirely across 
the front of the press which precedes 
the ram on the downstroke. If op- 
erator’s hand is within the danger 
zone, control bar automatically stops 
the press before injury can occur. 

W I Martin & Co, 3059 W Armitage 
Ave, Chicago 47, Ill 


MORE DATA? Circle 123, inside back cover 
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CuT 
ASSEMBLY 
COSTS... 


with Milford’s 
complete riveter line 
Bench or Pedestal Models 


Single or Multiple Spindle 
Automatic or Manual Operation 








MILFORD RIVET 
& MACHINE CO. 


MILFORD, CONNECTICUT @ HATBORO, PENNSYLVANIA 
ELYRIA, OHIO @ AURORA, ILLINOIS @ NORWALK, CALIF, 
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Built to machine to 


IVE TOOL ROO 
dng CTION QUA 


AVAILABLE WITH 
FROM ONE TO SIX 
OR MORE 
GRINDING HEADS 


CAPACITIES: 


6” x 96” Belt: 
5¥2” max. width and 
642” max. thickness 


9” x 96” Belt: 
82” max. width and 
62” max. thickness 


12” x 96” Belt 
11/2” max. width and 
62” max. thickness 


OPTIONAL FEATURES 


Electro-Magnetic 
chucks 

Powered elevation of 
grinding heads 

Built-in coolant 
filtration system 


IN PRODU 


ol standards - - - 
M PRECISION --- 
NTITIES! 


From the leaders in the industry . . 

The new Series 96 Heavy Duty abr isive belt machines 
are built to deliver toolroom precision in continuous pro- 
duction runs. 


High speed multiple grinding and finishing operations 
are performed in the same time required for a single 
operation. Rapid, exceptionally heavy stock removal per- 
mits unmachined surfaces to be ground to fine finishes and 
exacting tolerances in one continuous pass. 


Heavier construction and solid, one-piece work table 
enable Series 96 machines to maintain tolerance standards 
of + .0005 on flat finishing, with stock removal up to \,” 
per head on ferrous material. 


Conveyorized feed is adjustable, ranging from 0° to 67’ 
per minute. Both conveyor and abrasive belts feature 
pneumatic tensioning. 


Rapid-traverse grinding heads are equipped with #50- 
taper hardened precision ground spindles, with super- 
precision taper roller bearings. 


Representing the peak of development in abrasive belt 
machines, Series 96 take their place beside the finest of 
machine tools for speed, precision, reliability and cost 


reduction. 
Write teday for free catalog 
sheet containing complete in- 


formation and specifications 

on the Engelberg Series 96 

abrasive belt machines. 
INC. 


NEW SHOP EQUIPMENT 


Sintered tungsten-carbide powders, 
Mikrocarbide line, have been intro- 
duced for hard-surfacing, abrasives, 
diamond settings, plastic dies, and 
other applications where a_ hard, 
wear-resistant material is required. 
Powders are available in bulk in any 
mesh size from 3 to 325. They can 
also be furnished with copper, nickel, 
or special alloy coatings. 

Shwayder Chemical Metallurgy Corp, 
684 E Woodbridge. Detroit 26, Mich 


MORE DATA? Circle 124, inside back cover 


Boring Head’s Capacity 
Ranges From % to 5.0 in. 


ABC Mark II is a precision tool with 
an exceptionally wide capacity 
range. Rough settings are made by 
swiveling the toolbit. Fine adjust- 
ments are handled by a micrometer 
slide reading to 0.001 in. 

The head is 2% in. in dia and 2 in. 
in length. Because of small offset, 
head stays closely balanced and may 
be operated at high speeds. Unit 
(made in England) may be used on 
lathes, milling machines, or drill- 
presses. 

Distributed by Production Equip- 
ment Co, Box 82, Glenolden, Penna 


MORE DATA? Circle 125, inside back cover 


Masking tape, Permacel EM 3887 
Super High Temperature Crepe, is 
said to be capable of withstanding 
temperatures up to 425 F, even when 
baked for several hour-long cycles 
Product is recommended for use on 
specially treated metal surfaces such 





as anodized or alodized aluminum 
and dichromated magnesium. 
Permiwel, New Brunswick, NJ 


FP eecision. 1 ABRASIVE BELT GRINDERS {— 
SYRACUSE, N. Y. 








TREET 
188 SENECA S MORE DATA? Circle 126, inside back cover 
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people 


buy 


Mr. Swenson reports: ‘‘Prat-Daniel uses 
: Scott Wipers for wiping bearings and 
Scott Wipers il shafts in the balancing department; for 
p wiping steel plate prior to layout and proc- 

for *, essing; for wiping up oil and grease; for 

; cleaning welders’ face masks, and many 


many other tough jobs." 


reasons: 





Prat-Daniel says: “We save 40% 
annually with Scott Wipers... 
and eliminated a fire hazard!” 


The Prat-Daniel Corporation, South Norwalk, Connecticut, makes fan- 
stacks, fans, tubular and spiral dust collectors. Mr. Inge Swenson, 
General Superintendent, tells us: ““We used waste before, and employees 
got the habit of letting oil-soaked heaps of waste accumulate. Now 
we dispose of Scott Wipers daily.” As Mr. Swenson says, much work 
here is of a dirty, grimy nature, and empioyees like soft, absorbent 
Scott Wipers fresh from the box each time for wiping hands and face. 
Scott Wipers were first tested for 2 months in the bearings department 
—considered the toughest test—and their success here led to use 
throughout the plant. Annual savings: 40°. 


» Get the Prat-Daniel case history and others, cover- 
ing many fields, from your Scott distributor 
Ee Ol (Yellow Pages: ‘‘Paper Towels’’). Or write: Scott 


PaperCompany, Department AM-810, Chester, Pa. 


Maker of the famous Scott paper products you use in your home 
See ‘‘Father Knows Best"’ on CBS-TV. 
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NEW 


EDGMOUNT 


gives you an unusual (yes, even exclusive) 
combination of advantages — 


1. Double-wedge construction permits immediate and precision 
leveling of machines. 


2. Patented Air-Loc on top and bottom of mount grips machines 
to floors, even when floors are oily. 


3. Transmitted motion of machines on Air-Loc WEDGMOUNTS 


is practically eliminated. 


AIR-LOC WEDGMOUNTS are guaranteed to (1) reduce trans- 
mitted machine vibration and noise, (2) permit rapid preci- 
sion leveling, (3) hold your machine tools in place without 
bolts or cement. Replacement or a refund will be made if 
WEDGMOUNTS do not perform as advertised. 


4 SIZES OF AIR-LOC WEDGMOUNTS 
for all machine tools 
2" x4" 3" x6" 4" x8" 8" x8" 
WEDGMOUNTS will support up to 1,000 Ibs., 2,000 Ibs., 
4,000 Ibs. and 12,000 Ibs. respectively. Larger sizes made to 
order. 100% contact of both wedge surfaces assures stability. 





TO USERS OF AIR-LOC 


This vinyl, sisal and cork mounting pad successfully resists 
oils and alkalis. We recommend that you use the new 
WEDGMOUNT when quick precision leveling is important to 
you Air-Loe mounting 

pads will remain available 

as the most economical 

method for installing 

machines. 


WEDGMOUNT shown > 
in lowered position 











ASK FOR PRICES of the new AIR-LOC WEDGMOUNT 
and you'll be pleasantly surprised 


Just write on your company lette rhead or return this coupon 
and we will send you complete information. 


AIR-LOC DIVISION, Clark-Cutler-McDermott Company 
100 W. Central Street + Franklin, Mass. 
[] Please send complete information and prices 
Air-Loc WEDGMOUNT. 
[] Please send information about sheets of patented Air-Lo« 


f 
fe 


NAME 
LEASE PRINT) 


TITLE 


COMPANY 





ADORESS 


city 





--------- 
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This 23,000-lb. Bliss Press on 6 Air-Loc WEDG 
MOUNTS (4” x 8” HD) stays level shift after shift 
and can be moved in record time if necessary 


Bridgeport Milling Machine on 4 Air-Loc WEDG- — 
MOUNTS (2” x 4” S) was precisely leveled in 10 minutes. 
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NEW SHOP EQUIPMENT 


Abrasive Belt Grinding Wheel 
Maintains a Flat Edge 


This expanding wheel for circular 
abrasive belts is self-balancing and 
maintains a flat edge, so that it can 
be used for such work as polishing 
and tool grinding as well as rough 
deburring. 

The wheel accommodates an abra- 
sive belt 1% in. wide and 21 in. in 
circumference. Its neoprene wheel 
is retained between, but not bonded 
to, the side flanges. Eight pins, 
equally spaced in a circle near the 
rim of the wheel, extend through the 
rubber and into diagonal! slots in the 
flange plate on each side. Because 
the pins are free to move in the slots, 
the wheel is free to adjust itself in 
operation and maintain perfect dy- 
namic balance. Since the wheel is 
retained by these pins, not attached 
to a hub, its edge stays flat instead 
of being distorted by centrifugal 
force. 

Two styles are available. No. 7125- 
1725 can be used at speeds from 
1250 to 2250 rpm; No. 7125-3450, at 
a speed of 3450 rpm. 

Miller Products Co, 1438 12th St, Box 
325, North Chicago, Ill 


MORE DATA? Circle 127, inside back cover 


Bending post and horizontal clamp 
for use with welding platens or 
bending blocks made by the com- 
pany are available as accessories. 
Acorn Iron & Supply Co, Delaware 
Ave. & Poplar St, Philadelphia 23 
Penna 


MORE DATA? Circle 128, inside back cover 


Expanding grinding wheel Mode! 

004, added to Flexcore line, is 4 in. 

in dia and offers complete flexibility 

of width selection up to 8 in. New 
(continued on page 229) 
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No over-finishing . . . no under-fin- 
ishing with the Brush Surfindicator. 
Weighing only 15 lbs. and ready to 
be plugged into any 115 volt outlet, 
it provides on-the-job instant sur- 
face measurement. Controlled finish 
is now practical—inexpensive—and 
extremely profitable. 












CONTROL 
the finish 
...and the 
CosTs 
with the 







The Brush Surfindicator measures 
any surface—any shape—any size. 
Accurate measurements in micro- 






inches can be seen at a glance! It 
brings you laboratory-precision meas- 
urement unaffected by magnetic 
fields, vibration or line voltage varia- 
tion. It requires no skill . . . 
used by anyone who can read a 






can be 







meter. Measurements are easily made 









in complete compliance with the new 
ASA and military standards. Write 
for the ASA standards and all of the 
complete facts on this profit-making 
tool that will pay for itself! 












» 


; 


L} 
















































=) rush INSTRUMENTS 


3405 PERKINS AVENUE CLEVELAND 14, OHIO 
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Wheel dressed with every stroke 


The drawing above shows the grinding wheel passing over a cutter tooth 
after being dressed and formed automatically by a fixed diamond. This 
happens with each stroke of the Oliver automatic face mill grinder. Thus, 
complete accuracy of grind is certain regardless of the number of teeth in 
the cutter. This exclusive Oliver of Adrian feature prevents loading of the 
wheel and also permits carbide grinding with a silicon carbide wheel. Auto- 
matic feed-down accurately compensates for each dressing thus providing a 
fixed grinding line. 


The machine automatically indexes the cutter and controls the tooth shape 
by a simple cam arrangement so that any practical roughing or finishing 
form can be obtained. The machine grinds the corner angle, corner radius, 
face and dish all in one operation. Oliver’s face mill grinder is hydraulically 
in four sizes to accommodate operated for smooth, fast (4 to 8 times faster per cutter), accurate and 
cutters from 4” to 21” diameter. quiet performance. 


Oliver face mill grinders are made 
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Automatic 
FACE MILL GRINDER 


.. . features real economy and 
fast, accurate grinding. One 
operator handles several ma- 
chines. Set-up is simple. The 
cutter is mounted on the face 
plate and the automatic index- 
ing mechanism adjusted. Re- 
quired clearance is set by mov- 
ing the work spindle to the 
desired position. All surfaces and 
radii are ground in one contin- 
uous operation. 


General Purpose 
FACE MILL GRINDER 


... heavy duty; for all types of 
face mill grinding on coarse and 
fine pitch cutters from 4” to 24” 
in diameter. All angles and clear- 
ances are instantly obtained 
without calculation. The cutter 
face, periphery and corner angles 
may be ground without altering 
the lip rest setting. The machine 


is completely universal. 


Arc Radius 
GRINDER 


.. . for accurate sharpening of 
face mills, channel cutters, slot- 
ting cutters, etc. The face, 
periphery and corner radius are 
ground with one pass of the 
wheel; radius blended in per- 
fectly. The machine will sharpen 
any radius up to two inches. 
Periphery clearance may be 
greater than the face. If de- 
sired, the machine will give a 
straight grind. High speed, dia- 
mond wheels may be used. 


More OLIVER of ADRIAN Tool Grinding Equipment 


DIE MAKING 
MACHINE 


Produces dies, gages, 
cams, templates, strip- 
per plates, etc. at 
greatly reduced costs 
5 designs in 2 types 


DRILL POINT 
THINNER 


No. 510 DRILL 
POINTER 


TEMPLATE 
TOOL BIT GRINDER 


ACE TOOL and 
CUTTER GRINDER 


For low cost reclaim- 
ing of drills. Corrects 
off-center and _ too- 
thick webs and out- 
of-index cutting edges 


Semi-automatic. For 
drills 44” to 3” in dia- 
meter. No. 21 bench 
models ayailable for 
size 4%" and smaller. 


Controlled form grind- 
ing for high speed, 
stellite and tungsten 
carbide single point 
tools. 


Universal—grinds 
milling cutters, other 
cutting tools. Espe- 
cially suited to grind- 
ing tungsten carbide. 


SSCHSSCHSSESSSSCSHSSSSSSSSSSESESESESESE 


(] Drill Pointer [] Die Making Machine 

[] Face Mill Grinder [) Drill Point Thinner 

[] “Ace” Universal Tool [[] Template Too! Bit 
and Cutter Grinder Grinder 


OLIVER .: ADRIAN NAME 


OLIVER INSTRUMENT COMPANY COMPANY____ 


1414 E. Maumee St. © Adrian, Michigan STREET. 
CITY. ZONE STATE 


Just check the coupon for literature on the OLIVER of 


ADRIAN machine you are interested in. Send it todov to.. 

















SINCE 1929 
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SELF-LUBRICATING 


prove a match for top payloads 
on ATHEY Rear Dump Trailers 


Oilite* Bronze Bearings have proven more than a match for the 
22 and 34-ton payloads on Athey Rear Dump Trailers. 
Oil-cushioned against shocks and impacts, these Oilite heavy-duty 
bearings have demonstrated that they will withstand years of 
punishment and still give satisfactory service. They require only 
infrequent lubrication and help Athey substantially increase the 
dependability of its hauling units. Yet, Oilite Bearings cost less 
than many other type bearings! 

No wonder more and more designers are specifying popular Oilite 
self-lubricating Bearings for motor vehicles, appliances, engines, 
power tools, machinery and countless other products. 

Contact your local Oilite Engineer today. He'll gladly provide 
complete design information to help you make your bearing 
and bushing applications low-cost, dependable and maintenance- 
free. Look for him in your telephone directory under “Bearings— 
OILITE” or write direct to Dept. I-10. 


the most trusted name in powder metallurgy 





TYPICAL PROPERTIES 
OF SELF-LUBRICATING BRONZE 
OILITE BEARINGS Tf 


Porosity, % ep es 6 w 4 18-23 


Ultimate Tensile 
Strength, (psi) . . .« ~« ~ 18,000 


Compressive 
Strength (psi) . . « « 20,000 


Elongation, 
% ain. ®@ I”. 2 & es 10 


Brinell Hardness 











AMPLEX DIVISION 


CHRYSLER CORPORATION, DETROIT 31, MICHIGAN 
SELF-LUBRICATING BEARINGS © PRECISION PARTS © METAL FILTERS © FRICTION UNITS 
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NEW SHOP EQUIPMENT 


extruded aluminum core design, in 
addition to providing considerable 
weight saving, facilitates the custom 
sizing of the individual wheels to 
meet specific use requirements. 
Nu-Matic Grinders Inc, 8224 Carnegie 


ive, Cleveland 3, Ohio 


MORE DATA? Circle 129, inside back cover 


HEX WRENCH has an adjustable four- 
sided jaw. Narrow jaws facilitate work 
in tight places. Three sizes ore avail- 
able: No. 11 for % to % in., No. 17 
for 58 to 1% in. and No. 25 for nuts 
from 1 to 2 in.—Ridge Tool Co, Elyria 
Ohio 

MORE DATA? Circle 130, inside back cover 


Compact Power Deburrers Cut 
Smooth Corners in One Pass 


The Burrwel, available in three mod- 
els, will deburr and chamfer all 
kinds of material including metal, 
plastic, hard rubber and nylon, as 
well as surfaces considered difficult 
to file. 

Portable Model 85, equipped with 
carbide cutter and V-guide, is ap- 
plied to edge of work to make a 
smooth, continuous 45° angle, cut 
from zero to 1/16 in., by means of 

(continued on page 232) 


ay 


Photo courtesy Pierce Template Corp., Oreland, Pa. 


How To Take The HIGH COST 
Out Of LOW QUANTITY Work 


Sheet metal fabricators throughout the country are capital- 
izing on the unmatched speed and flexibility of Wiedemann 
Turret Punch Presses. Job quantities ranging from one of a 
kind to several hundred precisely identical pieces are pierced 
in rapid sequence without layout or setup. Edge to hole tol- 
erances to +.005-in. can be maintained, with no accumulative 
error. Operators change quickly from job to job because down- 
time is practically eliminated. Direct savings of 60% to 90% are 
commonplace with a Wiedemann. 

If you produce openings of any size, shape or type in sheet 
metal or plate, it will pay to get the facts about the Wiedemann 
Method. 

Send drawings of your work for free time study, or write 
for Bulletin 301 today. 


Ask any WIEDEMANN User 


RA-41P Wiedemann 
15-ton capacity 


— WIiIEDEMANN 
MACHINE COMPANY 

TURRET PUNCH PRESSES 

Other models from 4 to 150 tons 


with 12 to 32 punches and dies 
ready for use. 


DEPT. AM-10 * GULPH ROAD « KING OF PRUSSIA, PA, 
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MACHINING ALUMINUM | 


OPERATOR REPORTS 


This report is one of a series by Deo Blott, Technical Specialist, 
Kaiser Aluminum & Chemical Sales, Inc. 





Tapping aluminum on 
automatic screw machines 


Hicu SPEED STEEL TAPS are generally recommended 
for automatic screw machine work. Carbon steel taps 
can be used for hand tapping. Although standard taps 
are commonly used for tapping aluminum alloys, spe- 
cial taps ground for aluminum will often give better 
results. 


Tap Design and Grinding 

Spiral-fluted taps are sometimes used to draw the chips 
out of deep or blind holes, and are especially useful 
when tapping aluminum (as shown in Fig. 1). Taps for 
aluminum should have ground threads with deep, wide 


Fig. 1 = Fig. 2 


wo 


Spiral fluted tap for tapping 
aluminum 


Floating holder overcomes poor 
alignment conditions 


and polished flutes. Hook and rake angles should in- 
clude the first full tooth. 


Where conditions are poor for rigid alignment of tap 
and work with advance of tap matched to lead or pitch, 
floating holders are sometimes used to avoid oversize 
holes, breakage, or excessive tap wear. The holder 
should be able to float both angularly and at right 
angles to its axis to avoid a tendency to cramp work or 
tap (as shown in Fig. 2). 


Most regular stock taps are ground with 5 degree 
rake, but for best results with aluminum alloys, the cut- 


Fig. 4 


ww» 
LY irutetess tap internally 
rolls threads 


yy) 
oo 

Lip hook on straight flute tap 
increases rake 


FAULTY DRILLING PRACTICES CAUSE TAPPING FAILURES 
DRILLING FAULT 


Inadequate hole diameter, 


Improperly ground drill 
r over 75% depth of thread. 


makes an egg-shaped or out- 
of-round hole. 


Dull drill causes surface of 
hole to work harden. 


CONSEQUENCES 


Tap likely to break; more 
power necessary; tendency 
to ream instead of thread. 


Threads will be of uneven 
depth; they may not extend 
across the hole if egg-shape 
is excessive. 
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Tep has trouble starting; 
threads may chip or round 
breakage likely. - 


over; 
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ting face should be ground with 10 to 20 degrees rake 
or hook. This can be obtained on straight flute taps by 
grinding a lip hook into the end of the tap, (as shown in 
Fig. 3) and should include the chamfer and first full 
thread. This hook will sometimes force chips ahead of 
tap, which may be objectionable on some screw ma- 
chine jobs. 

Figure 4 illustrates a fluteless tap which cold forms 
internal threads. Threads are formed in the metal under 
pressure. The grain fibers follow the contour of the 
threads and are not cut away. 


Tapping Operation and Practices 


The sizes of drilled holes are especially important when 
close tolerance is a factor (see Fig. 5). 


If the hole is too small, the tap must remove an undue 
amount of solid stock in addition to cutting the threads. 
This can produce a rough thread, excessive tool dulling, 
or breakage. 

If the hole is too large, the holding power of the 
thread will be greatly lessened because of the shallow- 
ness of the threads. Seventy-five per cent of full is con- 
sidered sufficient for most requirements. Undue strain 
on the tap is avoided and the holding power of the 
threads is near that of full threads. Standards have been 
established for tap drill sizes that will produce threads 
from 62 per cent to 81 per cent full, depending on the 
pitch and diameter of the thread and tap. 


If, due to unusual requirements, specifications for 
minor diameters of tapped holes are especially exacting, 
it may be impractical to hold tolerances with a tap drill 
alone. Reaming may then be necessary. In such case, 
the tap drill should be from 0.006 to 0.012 inch smaller 
than the tap diameter. 


If a tap is cutting too small, grinding more rake on 
the cutting edges will often help. Resharpening without 
any change in form helps to a lesser degree. A dull tap 
cuts closer to size than a sharp one. If the chamfer relief 
is increased, it enlarges the hole; this also happens if the 
lands on the chamfer portion are ground to unequal 
heights. 

The speed at which taps can be efficiently operated 
depends on a number of variables, such as composition 
and hardness of the material to be tapped, depth of hole, 
type and condition of machine used for tapping and the 
cutting fluid used. For these reasons, tapping speeds 
given below should be taken as general guides and not 
as hard-and-fast rules: 

50to 75 SFPM 
90 to 125 SFPM 
125 to 150 SFPM 
150 to 200 SFPM 


3to 8 threads per inch 
9 to 15 threads per inch 
16 to 24 threads per inch 
25 and finer 
The tooling information presented above was condensed 
by Deo Blott from Kaiser Aluminum’s library of helpful 
screw machine information. This information is avail- 
able to screw machine operators upon request. 

And to further help you machine aluminum effec- 

tively, Mr. Blott will go to your shop to recommend 
practices proved best by operators experienced in alu- 
minum. 
For full details of Kaiser Aluminum customer services avail- 
able to you, and for your complete set of the informative 
“Operator Reports” series, call your local Kaiser Aluminum 
representative or write: Kaiser Aluminum & Chemical Sales, 
Inc., 919 N. Michigan Ave., Chicago 11, II. 
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What the designer 
conceives... 

aluminum 

achieves! 





How Kaiser Aluminum “Designer Series”’ 
ads are helping to build business for you! 
These six words—“what the designer conceives, alumi- 
num achieves” —are the theme for a complete advertis- 
ing campaign directed to parts designers. The campaign 
is helping persuade them to specify aluminum in screw 
machine parts. 

You can take advantage of their growing interest by 
presenting to your customers the same advantages of 
aluminum in screw machine production that Kaiser 
Aluminum is presenting to designers (below): 


(1.) Why Design Parts For Screw Machine Production? 
1. Starting material is a wrought product which gives high 
properties in the finished part. 

- Excellent finishing possibilities. 

. Closer tolerances and more intricate parts possible. 

Very fine threads possible. 

. Excellent concentricity is guaranteed. 

Fewer rejects for porosity. 

. Fewer secondary operations necessary. 

- Modification of parts in production easier and less costly. 


. Wide range of equipment and facilities available 
throughout the country. 


Lower costs for production tooling, dies, set-up. 
Lower costs for actual production. 
Lower costs for finished parts. 


OMNOUAAN 


10. 
11. 
12. 


(2.)Why Design For Production In Aluminum? 


1. Light weight— moving parts present less resistance to 
applied force, wear less; chips float out of recesses bet- 
ter for cleaning finished parts. 


. Greater conductivity. 

- Corrosion resistant. 

- Non-sparking. 

- Non-magnetic. 

Lower raw material cost per part. 

Less price fluctuation on raw materials. 

- Some alloys less susceptible to radiation absorption. 
- More alloys available than some other metals. 

10. Stock readily available. 

- Easy machining, with resulting greater tool life. 


12. Technical literature for designing purposes readily avail- 
able. 


OMNDOTAWN 






KAISER 
ALUMINUM 


THE BRIGHT STAR OF METALS 
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insert and Set 
From Same Side 


Cuts installation costs in half. 


WK 


High Clinching Action 
Pulls ports together with up 
to 600 Ibs. squeeze. Elimi- 
notes need to clomp. 


Wide Grip Range 
Simplifies inventory, pur- 
chasing, inspection. Same 
length “POP” Rivet holds 
tight through thick or thin. 


— - —— 
ZA _ >: 
Vibration Proof 
“POP” Rivets cannot back 
ovt or become loose. En- 


sures tight assembly for 
years of use, 


6st 
Low Head Profile 
Where space is important, 
“POP” Rivets’ minimum head 
height eliminates clearance 


problems and improves ap- 
pearance. 


Least Back-Up Space 
Strong, high strength “POP” 
Rivets need only enough 
back-up space to provide 
room for set head. Gives 
more compact design. 


e@ Cut Assembly Costs 
e Solve Design Problems 


e Installed and set 
from same side 


“POP’’® Rivets cut installed fastener costs, 
add design flexibility, and increase assembly con- 
venience because they are inserted and set from 
the same side. Up to 1200 can be set per hour 
right on the assembly line — even by an un- 
skilled operator. 

“POP” Rivets are precision made, hollow 
rivets assembled on a solid high tensile mandrel. 
The setting tool pulls the mandrel head into the 
rivet from the front side, setting the rivet on the 
reverse side. Mandrel breaks under tension of up 
to 1600 Ibs. and falls free. 

You can cut installed cos‘s, increase assembly 
convenience, and secure high speed, trouble-free 
fastening immediately with ‘“POP’”’ Rivets. No 
need for complicated or extensive re-tooling. 
Simplify product design, cut handling time. Call 
or write us today — now — and start cutting 
your installed fastener costs with “POP” Rivets! 
Or better still, send us a sample assembly for 
riveting. 


*“POP’” RIVET DIVISION 
UNITED SHOE MACHINERY CORPORATION 
West Medway, Mass. © Phone: Keystone 3-661} 


NEW SHOP EQUIPMENT 


adjusting screws. It is powered by 
a 1/10-hp 115-v single-phase motor. 
Arrangement of the guide fence is 
said to eliminate the secondary burr. 
The 5-lb unit can be clamped into 
any bench vise for small work, or 
carried to work of unlimited size. 
Larger Model 175 makes a cut from 
zero to % in. 

Floor Model 200 (illustrated) hds 
unlimited capacity on all external 
straight or round edges, comes 
equipped with standard carbide cut 
ter and a 60-grit grinding wheel for 
extremely hard surfaces. Range is 
from zero to %4-in. cut in hard steel 

Sigwell Corp, 224 Glenwood Ave 
Bloomfield, NJ 


MORE DATA? Circle 131, inside back cover 


Model MC-412 mist collector, es- 
pecially designed to control mists 
from wet machining operations 
measures 22 in. square, 474 in. high 
and can be floor-mounted on leg 
or mounted on walls or ceiling. Spun 
glass filters can be easily replaced 
Performance ratings under standard 
test conditions are 632 cfm; velocity, 
4650; external static pressure, 2.15 in 
wg with a 5-in. inlet. 
Torit Mfg Co, St Paul 2, Minn 


MORE DATA? Circle 132, inside back cover 


Profiler’s Guide Button Permits 
Setting to 0.0005-in. Accuracy 
Pruitt Profiler P-500 incorporates a 
micro-feed guide button connected 
to micrometer dial permitting set 
ting to 0.0005-in. acccracy. Routing 
duplicating, and grinding of metals, 
plastics, wood, glass, or rubber be- 
come semi-automatic operations. 
Features include direct-drive pow- 
er quill that delivers vibrationless 
¥%-hp with high torque under load; 
rigid clamping arrangement of quill 
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Illustrated—Logan Model 400 RFL 
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Logan RFL Unit, the designers choice for over a 
decade! Protects your air-powered equipment .. . 
regulates pressure .. . filters air . . . lubricates air. 
Adds years of dependable performance. 


New Mode! 400, illustrated above, is a companion 
model to the well-known Model 600. 


"LOGAN 


Ces 
FREE senp FoR THE “LOGAN CALCULATOR" 


MEMBER: Natl. Mach. Tool Builders’ 
Assn.; Nati. Fluid Power Assn. 
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LOGANSPORT MACHINE CO., INC. 
818 CENTER AVENUE, LOGANSPORT, INDIANA 


PLEASE SEND COPY OF CATALOG: 
[) 100-1 AIR CYLINDERS (1 200-1 HYD. POWER UNITS 
C] 100-2 MILL-TYPE AIR CYLS. (1 200-2 ROTOCAST HYD. 
} 100-3 AIR-DRAULIC CYLS. a ne no 
200-3 i " 
100-4 AIR VALVES CYLINDERS 


— Sa CD) 200-4 and 200-7 HYD. VALVES 


(] 100-5-1 ULTRAMATION () 200-6 SUPER-MATIC CYLS. 
CYLINDERS () 300-1 CHUCKS 

() 300-2 PRESSES [) ABC BOOKLET 

[] FACTS OF LIFE C] CIRCUIT RIDER 

TO: 

NAME__ a ne 

eee 


ADDRESS 
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mount allows 4-in. vertical travel 
and full 10° tilt each side of vertical; 


PROGRESSIVE DIES INSURE calibrated dial permits instant, pre- 


cise, continuous speed adjustment 
from 100 to 45,000 rpm. Unit is fur- 


MASS PRODUCTION | nished with wheel dresser and dia- 
| mond, straightedge, collet, collet 

| wrench, spare fuse, guide button, 

PRECISION & PROFITS and two mounted grinding wheels. 
Tool-Lab, Inc 836 N Broadway 


Escondido, Calif 


3 Cylinder Lock Parts Produced | MORE DATA? Circle 133, inside back cover 
with Speed and Economy! 





The ingenuity and precision designed 
into these B. Jahn Progressive Dies 
pays off in speed, economy and 
precision for millions of mass pro- 
duced components. 


In addition to eliminating many costly 
production operations, the parts pro- 
duced make up interchangeable pre- 
cision cylinder lock assemblies, mass 
produced for maximum service with 
economy. B. Jahn Dies may be the 
Key to your product profit problems. 


High Speed Machine Drills 


3 ° 
8 station progressive die — Stock: .040 cold To Center of 11%4-in. Circle 
rolled steel — Production: 80 pieces per minute. | Model AF-7B high speed sensitive 
Be was | drilling machine for precision pro 
duction of small holes in anv mate- 
rial has acapacity of No. 0 to 5/16-in.- 
dia drills. 

Vertical travel of head is 8 in.; 
head can be moved through a com- 
plete circle if desired. Spindle travel 
is 2%s in. Max distance chuck to base 
is 10% in.; to round table, 8% in. 
Standard equipment includes 5'%-in - 
dia round table. Speeds are 750, 
1500, 3000, and 6000 rpm. Machin?e’s 

6 station lock part — Stock: .040 cold rolled size is 11 in. wide, 24% in. deep, 25 
steel — Production: 80 pieces per minute. in. high over-all. Motor is % hp, 
110v, single phase, 60 c ac standard. 

High Speed Hammer Co, 313 Norton 
St, Rochester 21, NY 


MORE DATA? Circle 134, inside back cover 


Cutting compound, said to have ex- 
7 station lock part die — Stock: .064 cold rolled tremely high film strength and ex- 
steel — Production: 70 pieces per minute. | ceptional heat conductivity, also pro- 
vides a long-lasting protective coat- 
ing over the machined surface. Com- 
Send for bining liquids with metallic solids, 


B. Jahn compound can be used in standard 
Brochure 
é Today— 


coolant piping and pumping systems 
THE B. JAHN MANUFACTURING COMPANY, NEW BRITAIN, CONNECTICUT 


of machine tools. 
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| 
Commonwealth Engineering Co, Day- 
ton, Ohio 

| 

| 


MORE DATA? Circle 135, inside back cover 





See how optical gaging solves 4 basic 
inspection problems faster... at less cost 


® 


RECEIVING: With opti- 
cal gaging you get im- 
mediate checks on tol- 
erance for incoming 
precision parts. One 
glance tells whether 
parts ore to your spec- 
ification. For example: 


Inspectors at the A/len-Bradiey Company, makers of electrical 
equipment, use Kodak Contour Projectors for fast, accurate 
inspection of incoming precision parts. They check more than 
400 different items, most with multiple dimensions, and sample 
size of 35 or more pieces. Tolerances are held to .001”. Since 
optical gaging permits checking several dimensions at once, 
Allen-Bradley has drastically cut inspection time. Parts are 
quickly cleared for production; quality control is better. 


@) 


FINAL INSPECTION: 
You con inspect a great 
variety of finished 
parts quickly with the 
Kodak Contour Projec- 
tor—ond cut costs, too. 


In one instance, a great variety of component parts for various 
manufacturers posed a serious inspection problem for Auburn 
Plastics, Inc., a custom molder. The firm formerly used me- 
chanical gages in large numbers to make necessary quality 
control checks. A Kodak Contour Projector eliminated the 
expense of buying mechanical gages (savings amounted to 
$5,000 in one instance). Now operators can inspect at a glance 
finished components—gage angles, radii, holes, and other 
dimensions—with an accuracy that meets close tolerances. 


Optical gaging with the Kodak Contour Projector saves 
time because you can check many dimensions at a 
glance. Saves you money, too, because one projector 
does a wide variety of gaging jobs. Changing from one 
type of part to another is a simple matter of changing 


ASSEMBLY: Mass pro- 
ducing your product 
may require fast yet 
accurate inspection 
of precision compo- 
nent assemblies. Here's 
how one manufacturer 
solved the problem: 


Magnetron Beam Switching Tube, produced by Electronic 
Tube Division, Burroughs Corporation, has 21 elements which 
fit into mica holding-wafers at top and bottom. The elements 
must be lined up to within .002” of specifications. The problem 
was to do this complex inspection job fast enough to keep up 
with assembly speed in mass production. With a Kodak Con- 
tour Projector the inspector can easily match top assembly 
speeds while maintaining the required specifications. 


@) 


PRODUCTION: Opti- 
cal gaging gives you 

accurate, fast inspec- 

tion of tools and dies 

during use in produc- 

tion. 

For example, at Stromberg-Carlson, a Division of General 
Dynamics Corp., die life presented a complex gaging problem. 
Checking by conventional gaging methods was cumbersome, 
time-consuming, and inaccurate. Optical gaging of piece parts 
with a Kodak Contour Projector now provides a quick, accu- 
rate check of die wear during production. A typical example 
concerns a die which stamps out relay lever arms. The 35 
dimensions of the lever arm are optically checked in 1/3 the 
time of other gaging methods. 


your chart-gages on the screen and your fixtures. 
Whatever your inspection or measuring problem may 
be, there’s a Kodak Contour Projector to do the job— 
from the compact bench-type Model 8 to the big Model 
30 with its 30-inch screen and large part capacity. 


For additional details, send for the new illustrated booklet 


“Kodak Contour Projectors.” Write to: 


Apparatus and Optical Division 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


the KODAK CONTOUR PROJECTOR 
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STERLING “G-2” 
with 25° 
Tilting Spindle 
for FAST, ACCURATE 
Tool and Cutter 
eTiite lite 


4TERLING 
“@-2" 
UNIVERSAL 
Available in 
PLAIN Model 
also 


Compare Construction ... 
Capacity ... Features . . . Cost! 
The Strertinc 25° Tilting Spindle 
takes guess work out of setting clear- 
ance angles, makes set-up changes 
simpler and insures accurate grind- 
ing. Extra capacity and versatility 
make the Stertinc “G-2” an out- 
standing Tool & Cutter Grinder. 
Available in Plain and Universal 
Models. 


Sharpen Drills /s" to 22", 90° 
to 140° included angle, on ONE 
Drill Grinder 


The Strer.tinc “DV” 

grinds drill lips 

equally, with accu- 

rate, pre-determined 

clearance angle and 

included angle. True 

conical grind pro- 

duces free cutting 

drill that drills 

more accu- 

rate holes per 
sharpening. 

For complete information see your 


McDONOUGH Dealer or write 
direct for Bulletin DV-1. 


McDONOUGH 


MANUFACTURING CO. 


IS2ZE GALLOWAY °* EAU CLAIRE; WISC 
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Automatic Lubrication Systems 
| Are Electrically Operated 


Electro-Luber systems are designed 
to supply oil or grease to banks of 
injectors in a centralized lubrication 
system. Operation is entirely elec- 
trical and 100% 





service on individual machines be- 
cause they become an integral part, 
making self-lubrication a function 
ot the machine’s normal operation. 

Safety shut-off operates automati- 
cally if the pump runs dry or a sup- 
ply line breaks. Various types of 
alarm devices such as lights, buzzers, 
or bells can be installed. The 65-lb 
pumps, which can be mounted in less 
than '% sq ft of space, are available 
in two models, 1000 and 2900-psi 
max pressure. Powered by a %4-hp 
motor, system will lubricate up to 
1000 bearings in seconds. 

Lincoln Engineering Co, 5708-27 Nat- 
ural Bridge Ave, St Louis 20, Mo 


MORE DATA? Circle 136, inside back cover 


Revolving bin is 34 in. in dia, 65% 
in. high, has seven revolving disks. 
Features include boltless removable 
bin fronts, boltless adjustable di- 
viders, centering guide to keep 
drawers in place, and slotted hub 
cylinder. 

Supreme Steel Equipment Corp, 58rd 
St & First Ave, Brooklyn, NY 


MORE DATA? Circle 137, inside back cover 


Autocollimation eyepieces extend the 
use of the Wild T-2 and T-3 The- 
odolites in optical tooling operations. 
Total telescope magnification of 22X 
is achieved with the T-3 which gives 
a reading accuracy of 0.2 sec of arc. 
T-2 magnification is 18X with read- 
ing accuracy of 1 sec. Units are in- 
terchangeable with standard tele- 
scope eyepieces. 

Wild Heerbrugg Instruments, Inc, 
Port Washington, LI, NY 


MORE DATA? Circle 138, inside back cover 








automatic. They | 
are said to be especially suited for | 











Listen Charlie... This is straight from 
the horse's mouth! The hot tips I've 
seen in my day could stretch clear to 
Santa Anita!...But what we should 
be wise to is Cutting Tool Tips! 


Why the way slow-speed, dry ma- 
chining burnt up tools and profits at 
my shop...! coulda’ been touted by 
a one-eyed spinster who'd stuck a 
crooked hat pin through her program! 


Well, my tool supplier comes in and 
he says to me, “Herman,” he says, “I 
got the answer to your prayers!” 

1 am suspicious. “So what race is he 
runnin’ in? And what are the odds?” 
“It ain't a horse, Herman! This here 
is Kett Tool’s new Mist Coolant Gen- 
erator! They call it Mystic Lube!” 

“So what does it do?” 

“Well, mostly it saves you money" — 
he says. “The mist cools where it 
counts, right at the cutting surface. 
You take deeper cuts at faster speeds 
...and still get longer tool life!’ 
“That's a pack of promises, friend.” 


“Do not take my word for it, Herman. 
Try it yourself...It's a sure thing!” 


“So | took him up on it...and you 

know, he was right. What | saved on 

diamond wheels alone | bought me a 

couple more Mystic Lubes.” 

“Yeah, Charlie...Write the Kett Tool 

Company—they've got ‘em!"’ 
“Mystic Lube” 

Mist Coolant Generator 


KEIT 


TOOL CO. 
5060 Madison Rd., Cincinnati 27, Ohio 
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. ay 17 Selected Areas 
4. Heated to 1650°F. in... 


with 


A leading automobile manufacturer uses TOCCO be done better, faster and at lower cost with 
Induction Heating for the tough, precision job of | modern, automatic TOCCO Induction Heating. 
hardening camshafts. Material is high alloy cast 
iron. Minimum hardness obtained is 57 Rockwell 
C. Heating time is just 10 seconds per shaft. Pro- 
duction is 360 camshafts per hour. Take a look 
at these advantages: 


ee) 


1. TOCCO's localized heating mecns a minimum of 
distortion—far less than if the entire shaft were 
heated by other methods. THE OHIO CRANKSHAFT COMPANY 

. Obviously, the power cost is less than if the entire 
camshaft were heated. : 
. TOCCO's automated process, with precise control, Mail Coupon Today — 
permits far less inspection than conventional The Ohio Crankshaft Co. + Dept. B-10, Cleveland 5, Ohio 
methods—far fewer rejects. Please send copy of ‘Typical Results of TOCCO Induction Hardening and Heat Treating.” 
4. TOCCO is cleaner and cooler, provides much 


better working conditions. wane 





Position 





Even though you don’t manufacture camshafts, 
look to TOCCO for your tough metal-heating 
jobs. Hardening, annealing, brazing, soldering, 
melting, heating for forging or forming—all can 
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There’s a BIG difference in floor absorbents 


MAKE THIS DISCOVERY! 


RIGHT IN YOUR OWN OFFICE you can test the difference of 
Eagle-Picher Industrial Floor-Dry with whatever oil absor- 
bent you’re now using. You'll discover it actually absorbs 
as much as 100% or more liquid per pound than other floor 
drying materials. 

YOU'LL ALSO PROVE that Eagle-Picher Floor-Dry retains 
its skid-proof granular mineral form even when saturated. 
It doesn’t mud or pack. Light in weight, it spreads easier 
and covers a larger area. Non-combustible, it has no chem- 
ical reaction. And possessing unusual reflective power, Floor- 
Dry makes working conditions bright and pleasant, as well 
as safe! 


Since 1843 » | -------- a 


WRITE TODAY. Our Eagle-Picher rep- 
resentative will bring the portable 
laboratory to your office where 
you may make this test yourself. 
The Eagle-Picher Company, 
Cincinnati 1, Ohio. 
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COLLET STOP SET, Style GMS5C, con- 
verts standard 1-in.-capacity lathe col- 
lets into solid or spring ejector stop 
collets without alteration of the stand- 
ard collets. Set includes solid inserts, 
spring ejectors and a collet stop body. 
Price is $9.75—General Gage Guild, 
7570 San Fernando Rd, Sun Valley, 
Calif 


MORE DATA? Circle 139, inside back cover 


Combination roller bearing, for ap- 
plications where both thrust and 
radial loads must be carried in a re- 
stricted space, consists of two roller 
assemblies with the flanged inner 
race of the radial action serving at 
the same time as the revolving plate 
of the thrust section. Units with- 
stand operating temperatures up to 
approx 300 F. 

Rollway Bearing Co, Dept X-2561, 541 
Seymour St, Syracuse, NY 


MORE DATA? Circle 140, inside back cover 


Air compressors for use in spray 
painting and for operation of air 
tools are available in two new sizes, 
20 and 25 hp, 125 and 175-lb models. 
These double-compressor units will 
displace from 96.4 to 129 ft of air 
per minute. The V-type multiple- 
cylinder compressors have a bore in 
the first stage of 4% in. and 2% in. 
in the second stage. Stroke is 4 in. 
Length is 88 in., height 28% in., 
width 28 in. 
DeVilbiss Co, Toledo 1, Ohio 


MORE DATA? Circle 141, inside back cover 


Thread lubricant called Ferulube is 
a leaded grease developed to prevent 
galling of threaded parts. It is rec- 
ommended for reducing wrench 
torque in the make-up of bite-type 
tube fittings. Product is packaged in 
a one-pound can. 

Parker-Hannifin Corp, Fittings € 
Hose Div, 17825 Euclid Ave, Cleveland 
12, Ohio 


MORE DATA? Circle 142, inside back cover 
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FIELD REPORT... 





Boeing Airplane Co... 

... has a $52 million AF contract for 

the KC-135A aerial tankers. Air Ma- 

teriel Command says size of the con- 

tract is expected to reach $178 mil- 

lion when final negotiations are 

ccempleted ~ 


Aerojet-General Corp .. . = RE-DRAW 
Azusa, Calif, has received a - 

$19.3 million order from the Navy 

for development and production of a 

new type of anti-submarine torpedo. 

The long-range undersea missile is 

said to be of radical concept. Ben- 

dix-Pacific of North Hollywood, a 

division of Bendix Aviation, will 

furnish guidance and controls for the 

torpedo. 


Three Defense Contractors .. . 

. in California have formed a team 
in support of their proposal for as- 
sembly and testing of the AF Min- 
uteman ICBM. Douglas Aircraft has 
joined with Hughes Aircraft and the 
Food Machinery & Chemical Corp in 
submitting a bid on the weapon. Un- 
der the plan, Douglas and Hughes 
would be responsible for the elec- 
tronics of the system, and FMC for 
ground handling equipment 


Horkey-Moor Associates . . . 

... Torrance, Calif, has a follow-on 
contract from Convair Div of Gener- 
a! Dynamics Corp for additional 


MB-1 ejector units fabricated from 

titanium alloy. Dollar value of the V & 0 TURNS IDEAS INTO EQUIPMENT 
contract was not disclosed. Previ- 

ous Convair orders include a con- THAT REDUCES DIRECT COST 

tract for MB-1 force-ejection launch- 


ers to be used on the F-106 aircraft. For example, on the press shown above, a washer 


and cup-shaped part are automatically fed, assem- 
Douglas Aircraft... bled, then joined by crimping. By integrating these 
.. - has a $48 million contract from operations on a single machine, V & O enabled the 
Army Ordnance for launch equip- customer to cut direct costs on this component to 
a minimum. 

Most important is the fact that this unit consists 
of a standard-type V & O press, equipped with 
standard types of vibratory hoppers. 

Very likely you have some ideas on how you can 
cut your direct costs by integrating operations. We 
would welcome an opportunity to discuss them with 
you. Chances are that we have built an automated 
press that, in principle, comes close to your needs. 


Presses, special equipment and methods that automatically reduce costs 


‘thew EMH ART wanuracturine COMPANY 


“Never question a man’s method—only his THE V & O PRESS COMPANY DIVISION 
oneal | 301 UNION TURNPIKE + HUDSON, NEW YORK 
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He sells 


William J. Newell, chief process engineer, Cleveland plont, Harris- 
Seybold Division of Harris-Intertype Corp., stands beside a Walker- 
Turner drill press, especially adapted and mounted for drilling 
and tapping holes in printing transfer cylinder flanges. 


Preston Deming, sales manager of W-T distributor Strong, 
Carlisle & Hammond, Cleveland, Ohio. 


He uses 


Tools 


... and both for the same reasons! 


It’s as simple as this—Walker-Turner “Light-Heavy- 
weight” machine tools are profitable to sell because 
customers find they’re economical to use. 

For example—General sales manager Preston 
Deming of Strong, Carlisle & Hammond Company 
says: “The versatility and adaptability of W-T ‘Light- 
Heavyweights’ add greatly to our sales potential and 
profits. With the current emphasis on economical 
automated set-ups, Walker-Turner tools provide a 
highly productive substitute for larger, expensive auto- 
matic machines. And very important: Walker-Turner 


For your copy of the new complete Walker- 
Turner catalog, write us today. Or contact your 
W-T distributor, listed under “Tools” in the yellow 


pages of your telephone directory. 


CIRCLE 337 READER SERVICE CARD 


tools require little or no service.” 

Although he’s on the “other side of the desk,” Mr. 
Newell’s reasons for using Walker-Turner tools are 
most similar. He reports: “‘The versatility and adapta- 
bility of the Walker-Turner drill press has permitted 
us to combine operations and eliminate non-productive 
handling between steps. It has also freed a heavier, 
expensive machine for work only it can do. Why do a 
job on a machine costing thousands of dollars when 
a Walker-Turner set-up, costing only a fraction as 
much, will do it just as well and faster?” 


Division of Rockwell Manufacturing Co. 
Dept. WK-21, 400 N. Lexington Ave., 
Pittsburgh 8, Pa. 
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Field Report... 


ment for conversion of Nike-Ajax 


sites to Nike-Hercules. 


Marquardt Aircraft Co. . . 

... Van Nuys, Calif, has acquired as- 
sets of Associated Missile Products 
Co, Pomona, Calif, division of Amer- 
ican Machine & Foundry Co. Cur- 
rent employment at AMP is 300, 
annual sales, $4 million 


Standard Steel Corp .. . 

. . has opened a new half-million- 
dollar manufacturing and engineer- 
ing facility in Los Angeles. Plant 
will turn out low temperature rocket 
fuel tanks for the missile industry. 


Northrop Aircraft... 

. Hawthorne, Calif, has an $18.5 
million AF contract for research, 
development, and flight testing of the 
SM-62 Snark missile 


Plant Expansion Up 

In Northern Calif 

Total of $271,739,250, involving 707 
projects was committed by Northern 
California in industrial expansion for 
the first seven months of this year, 
according to the Industrial Dept of 
the San Francisco Chamber of Com- 
merce. Of this figure, $238.4 million 
represents 526 expansions, and $33.2 
million, new plants. Last year’s fig- 
ures for similar period were $186,- 
303,840 committed for 532 projects. 


Sheffield Sets Up 

New Sales Company 

Sheffield machine tools, gages, and 

inspection instruments and systems 

for dimensional control will be mar- 
continued on page 245) 


) OPEN HOUSE 
AITORS WELCOME 


“Now grind a lie more to the left, watch 
that radius, slow down your feed-in, traverse 
quickly—“” 
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WHY PAY MACHINISTS 
TOP WAGES 10 WAIT 
AT A TOOL CRIB? 





Stop costly waiting... 
use new McCaskey 


Tool 


NOW! Completely eliminate 
time lost by highly-paid ma- 
chine operators drawing and 
returning tools. New proce- 
dures in McCaskey’s famous 
Tool Crib System allow crib 
attendants to prepare kits of 
tools for jobs in advance. Ma- 
chine operators simply pick 


INDUSTRIAL 


McCASKEY ‘Controis 


Gages «+ Seheduling «+ 
Division of 


VICTOR ADDING MACHINE CO. 
3900 N. ROCKWELL STREET + CHICAGO 18, ILL. 
VICTOR ADDING MACHINE CO. (Canada) LTD. 
GALT, ONTARIO, CANADA 
Manufacturers of Business Machines 
Cash Registers, Business and Industrial Sytems 
Electronic Equipment, Electri-Cars 


Tools « Jeb Assignment 


Control System! 


them up, or they may be de- 
livered. 

No Time Wasted At Tool Crib, 
More Working Time At Machines 
Hundreds of plants report that the 
McCaskey System also reduces tool 
purchases by cutting crib inven- 
tories; reduces loss and theft; cuts 
costs so many ways it pays for it- 
self in 90 days. Send for complete 

details today! 


Look for the Vietor direct fac- 7— p — 
tory branch in the Yellow Neorest Deoler 
Pages under adding machines, in Tho J 


Yellow P 
or mail the coupon. 7 wd te 


Victor Adding Machine Co. 
McCASKEY INDUSTRIAL DIV., Dept. AM-1058 
3900 North Rockwell St., Chicago 18, Iilinols 


[] Rush complete details about the new features 
of the McCaskey System. 

(2) Send me your free booklet, “How Tool Costs 
Were Cut 12 Ways in 20 Plants.” 


Name 
Position 
Company 
Address 
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Why you get more than a motor from Century Electric 


10,000 choices and advice on 


You can’t afford to take chances with the most 
vital link in your production line—motors. You can 
keep that link strong with Century Electric motors. 
Here’s why: 


10,000 types to choose from—It doesn’t 
make any difference what kind of equipment you 
want to drive—all motorized equipment. And it 
doesn’t matter under what conditions it must 


operate—dry, moist, acid or dusty —you can get the 
right motor from Century Electric. In fact, Century 
Electric makes motors from 1/20 to 400 hp in all 
kinds of enclosures—over 10,000 different types. 


Expert application advice—And you get help 
in selecting the right motor from these 10,000 types. 
Century Electric sales engineers sit down with you, 
go over your problem in detail and give you on-the- 
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the right one 


spot advice. They can do this because they think, 
sell and apply motors and nothing but motors day 
after day. 

Backing them is an engineering staff able to 
come up with quick answers like quotes, models and 
prices. Century Electric sales engineers want to 
make sure you have the right motor for your appli- 
cation. 10,000 choices and advice on the right one— 
reasons why you get more than a motor from 


Century Electric. For more details contact your 
nearest Century Electric Sales Office or Authorized 
Distributor. 


CENTURY ELECTRIC COMPANY 


St. Louis 3, Missouri Offices and Stock Points in Principal Cities 
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For 140 years, the policy of The Draper Corpora- 
tion of Hopedale, Mass., has been to offer the 
highest quality product at the least possible cost. 


Following this policy, its subsidiary, BlueJet Corp- 
oration, manufacturers of the famous BlueJet saw 
chain, installed a Thompson Truforming grinder to 
grind the cutting edges on their chain saw routers. 
These routers were formerly ground, piece by 
piece, by a force of 8 employees. 


The Thompson Truforming operation is now cutting 
former grinding costs by 60%. 3 men only are 
now required for the operation. 40 L.H. and 
40 R.H. routers are now ground simultaneously 


14° 22 


100 MIN 


ai a \ 489 
R 487 

A487 i 
! ame Py 227 
Wyk) 


with one pass of the crush formed wheel, resulting 
in a day’s production of over 12,000 pieces—many 
times that produced by the former method. Both 
the uniformity and sharpness of the routers have 
been greatly improved. 


For 25 years, Thompson has pioneered and de- 
veloped the modern advances in crush form 
grinding. If you have a time-saving, product-im- 
proving or cost-cutting problem in your operations, 
it will pay you to investigate the work Thompson 
Truforming grinders are now doing in plants all 
over the country. Our engineering experience is 
available to you without obligation. Write for 
Catalog T7558. 


ont owes OV. in mind for the daily grind” 


THE THOMPSON 


GRINDER COMPANY 
SPRINGFIELD, OHIO 
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SURFACE 
GRINDERS 
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Field Report... 


keted and serviced in central and 
southern Ohio and Kentucky by the 
Sheffield Central Sales Co, headquar- 
tered in the company’s main Dayton 
plant. Benton D Witemeyer has 
moved from division manager to 
head the new sales organization. 


Fairchild Engine & Airplane . . . 

Hagerstown, Md, has received 
modification orders which boost to 
$48 million the total contract devel- 
opment of an airborne drone sur- 
veillance system for the Signal 
Corps. 


Honeywell Buys Instrument Firm 
Minneapolis-Honeywell Regulator 
Co has acquired the Marion Elec- 
trical Instrument Co of Manchester, 
NH, through exchange of stock. 
Company designs and produces pre- 
cision electrical measuring and in- 
dicating panel meters and similar 
products, employs 400 workers. 





(sizes 610, 612, 618, 824, 
1015, 1224) 


Narda Microwave Corp 

Forms New Subsidiary 

Newly formed Narda Hydraulics 

Corp will engage in design, manu- 

facture, and marketing of hydraulic 

components, pre-oilers and preserva- 

tion machines, and specialized test 

equipment for the aircraft, automo- 

tive, oil, and machine tool indus- PERMANENT 


tries. It’ll be located in Mineola, LI, 


NY, adjoining the headquarters of CERAMIC MAGNET CHUCKS 
the parent company. 


C B Hunt & Son, Inc... FOR GRINDING 


. Salem, Ohio, manufacturer of air - 
and hydraulic control valves, has » '4” poles hold small and large work. 


changed its name to Hunt Valve Co >» All-steel top holds precision tolerances. 
(continued on page 248 





>» Steel top means longer top plate life. 


FOR MILLING 


> Concentrated magnetic force for increased power. 


>» Automatic cutter demagnetization minimizes chip- 
adherence problem. 


>» Reduces costly loading time. 


>» Stress-free holding leaves more surfaces accessible 
for machining. 


THE BEST WALKER 


The new ultra-permanent ceramic magnets have 
three times the coercive force of metal magnets. 


0O.S.WALKER cowpany. inc. 


“Wel, how does it feel to be back in harness WORCESTER 6, MASSACHUSETTS, U.S. A. 


after two weeks of rest and relaxation?” The Original Designers and Builders of Magnetic Chucks 
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~Work-Size Capacity 


ever offered in a Precision Jig Borer! 


the Mew- Pratt s WHITNEY 
with 70-inch height capacity from table to spindle end 


This new P&W Jig Borer provides the extra capacity you need to 
handle large components. And — locating to .0001” —it has the 
dependable accuracy you need to meet the high standards of the 
aircraft, missile, nuclear energy and other industries where extreme 
precision is a must. Table-top-to-spindle-end maximum distance is 
70”, with a combined travel of head and quill of 64”. As a result, the 
spindle can be brought within 6” of the table surface. It has the ca- 
pacity to machine to the center of a workpiece 80” in diameter. De- 
spite its greatly increased height, the 4EA Jig Borer has an accuracy 
of vertical alignment equal to that of all Pratt & Whitney Jig Borers. 
This is made possible, by an entirely new column design, with the 
counterbalances supported by an independent superstructure and not 
by the column itself. 


NEW DIAL-TYPE NUMERICAL CONTROL 


To bring the greatest possible speed and efficiency to your high- 
precision jobs . . . and eliminate operator errors . . . the 4EA Jig Borer 
is equipped with P&W Numerical Control. This system provides for 
automatic positioning of the rectangular work table and, if desired, 
for the built-in rotary table as well. 


Under P&W Numerical Control, the 4EA Jig Borer can be positioned 
automatically by a punched tape or — where tape control is not de- 
sired — the operator can feed positioning data into the machine using 
either of the 2 Control Stations. These compact stations feature a new 
control system that allows the operator to dial positioning data as 
quickly and easily as he dials a phone number. Since one of these 
stations is located at the front of the bed and the other on the spindle 
head, one will always be handy to the operator's hand. Operating un- 
der either tape or dial control, input data is always clearly indicated 
on a Display Panel located on top of the Tape Reader. This provides 
a continuous double-check on the correctness of positioning data. 


If your jobs demand big capacity and extreme precision combined 
with peak production efficiency, the new Pratt & Whitney 4EA Jig 
Borer has everything you need to handle your work faster and more 
accurately. Write now for more complete information on the 4EA 
and on other P&W Precision Jig Borers. 


PRATT & WHITNEY COMPANY, INC. 
11 Charter Oak Bivd., West Hartford, Conn. 


SDP 6 
wit 


NUMERICAL CONTROL .. . JIG BORERS . +» ROTARY TABLES KELLER MACHINES .. . LATHES .. . VERTICAL SHAPERS 


PRATT & WHITNEY 


FIRST CHOICE FOR ACCURACY 
MACHINE TOOLS - GAGES + CUTTING TOOLS 
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Field Report... 


to strengthen product identification 
Several new control valves, now un- 
dergoing final tests, are expected to 
be introduced within the next few 
months 


Scans Associates, Inc... 

newly organized Michigan cor- 
poration, has opened offices and a 
plant in Livonia. Company will en- 
gineer and manufacture hydraulic, 
pneumatic, mechanical, and electri- 
cal equipment for the automotive, 
aircraft, and missiles industries 


Pullman Plant Rehiring 

To Meet Freight Car Order 
Pullman-Standard Car Manufactur- 
ing Co is recalling several hundred 
workers at its Michigan City, Ind, 
manufacturing plant. Order, in ex- 
cess of $7 million, from the Chicago 
& North Western RR is the largest 
received at the Indiana plant since 
early 1956 when C&NW contracted 
for 1215 cars. Work will keep the 
plant busy on one of its two produc- 
tion tracks into Jan 1959. Facility, 
which has been on a standby basis 
since Sept 1, normally employs 1100 
workers; most of them are now back 
on the job 


New Company Formed to Build 
High-Temperature Furnaces 
Bickley Furnaces, Inc, has been or- 
ganized in Philadelphia to specialize 
in the design and manufacture of 
high-temperature furnaces for the 
metalworking, ceramic, refractory, 
steel, electronic, aircraft, missile, and 
nuclear energy fields. Company was 
formed following purchase of assets 
and equipment of the Remmy Fur- 
nace Dept of Richard C Remmy Son 
Co, Philadelphia subsidiary of A P 
Green Fire Brick Co 


“Quick! Get me my safety shoes—we’re having 
an inspection.’ 


248 


Inland Steel Products Co... 
Milwaukee manufacturer of steel 

building materials, has purchased 

tooling and machinery of Gabriel 


Steel Co, Detroit maker of steel | 


products for the residential building 


field. Gabriel sales and production | 
are being transferred to Inland’s Mil- | 


waukee plant 


Havir Manufacturing Co... 

has acquired the Diebel Hi-Speed 
automatic press line from Di Ma- 
chine Corp, Chicago, will add it to 
its line of Press-Rite OBI presses. 


All manufacturing will be done in 


the St Paul, Minn, plant of Havir. 


Bryant Gages and Surface Plates 
Move to Ex-Cell-O Ohio Plant 


Headquarters for this Bryant line 


has moved from Springfield, Vt, to | 


the Ex-Cell-O plant in Greenville 


Ex-Cell-O acquired Bryant Chuck- | 


ing Grinder earlier this year; sales 
staff and dealer organization for line 
which includes thread and groove 
gages for production checking, and 
granite surface plates, will remain 
the same—Sales Manager Russell 
Scholl has moved to the Greenville 


area 


Roth Manufacturing Co... 

. Niles, Ill, has bought Illinois Pre- 
cise Casting Co, Chicago. Roth, a sub- 
sidiary of Vapor Heating Corp, Chi- 
cago, will run the acquisition as a 
company division; operations will 
continue at the firm’s present Chi- 
cago location 


Flexonics Corp... 

.. has activated its Aeronautical Di- 
vision, fourth operating division to 
be established under its new organi- 
zation plan. Established to specialize 
in the aircraft, missile, and rocket 
fields, headquarters will be at the 
company’s general office, Maywood, 
Ill. 


Universal-Cyclops Steel Corp . . . 

has opened its new specialty 
steel service center in Worcester, 
Mass. Facility with floor area of 30,- 
000 sq ft, more than triple that of 
the previous location, will enable 
cempany to carry stocks of approxi- 
mately 2000 items of high-speed 
steels, tool steels, and stainless cold 
heading wire. 


Allis-Chalmers . . . 

.. . has recalled 1150 employees to 
its Springfield, Ill, Works. Total of 
workers called back from layoff at 





Let me* show you 


* James C. Browning, 
P&J Representative 
in the Ohio area. 


how changing to 


a P&J Automatic 
helped 
DeVilbiss . 


JOB FACTS: 


PART: Air Compressor Flywheel 
MATERIAL: Cast Iron 


REQUIRED: 5 turning, boring, facing, 
grooving and reaming operations 


THE MACHINE: A P&J 6DRE-40 Auto- 
matic Turret Lathe 

THE RESULTS: 22 pieces completed every 
4-hour shift . . . with the operator 
also handling 2 other secondary 
operations 





STRADDLE FACE 











ROUGH FORM TAPER (2 Tools) 
FINISH BORE (Vertical Slide 
Tool), REAM 


CORE DRILL HOLE 





ROUGH ond FINISH 
FACE (Brood Cuts) 


ROUGH FORM 2 GROOVES 
and TURN O.D. (2 Tools), 


FINISH FORM GROOVES 
kA)/ and RADI 
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SAVE 66% IN LABOR COSTS 
through “JOB INTEGRATION” 


The Potter & Johnston 6DRE-40 Automatic Turret 
Lathe recently installed at the Toledo, Ohio plant of 
the DeVilbiss Company machines large, high-precision 
flywheels — handling 5 complex cuts on a fully auto- 
matic basis. Previously, using a hand-type lathe, this 
same job required 5 separate hand operations and the 
operator's full-time attention. Now, with the P&J 
Automatic on the job, the operator also handles two 
secondary operations . . . keyway broaching and bal- 
ancing . . . that formerly required 2 additional oper- 
ators working in separate departments. As a result of 
this new “job integration,” labor costs have been re- 
duced 66% with 2 men released for other work, overall 


AUTOMATIC TURRET LATHES... 


- GEAR CUTTERS... 


time for flywheel production has been reduced 20 to 
30%, and costly time-wasting intra-plant handling has 
been eliminated. 


If your manufacturing operations demand high-speed, 
economical production of precision parts, a switch to 
P&J Automatics can help reduce machining time and 
costs ... and may also make it possible to streamline a 
whole series of related operations. Act today. Let us 
send the P&J Representative in your area to analyze 
your requirements and recommend a production plan 
to meet your needs. Write direct to Potter & Johnston 
Company, Pawtucket, Rhode Island 


| 
- Li 


PACKAGING MACHINES 


POTTER & JOHNSTON 


SUBSIDIARY OF PRATT & WHITNEY COMPANY, INC. 
PRECISION PRODUCTION TOOLING SINCE 1898 
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IMPROVE YOUR PROFIT 
PICTURE WITH 


GUILLOTINE BEAM PUNCH 


Punches flanges and webs of 
beams. Full capacity loading and 
punching across face of ram. 150, 


200 and 350 ton models. 


NO. 7 DETAIL FLANGE 
PUNCH 


100-ton punch, flange-punches I- 
beams in only 2 passes instead of 
4—eliminates the end-for-end 
turning of beams. Punches 1%” 
hole through |” mild steel. 


GUILLOTINE BAR SHEAR 


For production or short run shear- 
ing of rounds, squares, angles and 
bars without changing tools. 43 to 
300 ton capacities. 
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BEATTY 
EQUIPMENT 


When “CUT COSTS” is the 
order of the day, look to Beatty 
heavy metal- working equip- 
ment to brighten your profit 
picture. Punching, slotting, 
bending, flanging, forming, 
shearing — whatever your 
metal-working job, Beatty ma- 
chines are engineered to give 
you fast, accurate production. 

But you will never know the 
costs you can sate — the man- 
power you can save until you 
put a Beatty machine to work 
in your shop. For either 24- 
hour-a-day operation or inter- 
mittent use, they’re bears for 
work — require a minimum of 
maintenance, reduce downtime 
— cut costs on any metal-work- 
ing job. 

When “CUT COSTS” is the 
order of the day, tool up with 
Beatty equipment, for efficient, 
low-cost metal fabricating. 


Write For Free 
Literature 


PUNCHES e PRESSES 
SHEARS 


BEATTY 


MACHINE & MFG. CO. 
948 150th St., Hammond, Indiana 


Field Report .. . 


the plant since June 1 is now 1850. 
Facility makes crawler tractors, mo- 
tor graders, and accessory equipment 
and parts. 


Convair Instrument Program 

Datafax Instruments is a new project 
of Convair Division of General Dy- 
namics Corp set up to refine and 
market instruments and instrument 
systems invented and developed as 
by-products of Convair’s five missile 
and aircraft operating divisions in 
California and Texas. Datafax, head- 
quartered in La Jolla, Calif, will also 
conduct its own development work 
in specialized mechanical and elec- 
trical instruments and systems. 


Alpine Electronic Components .. . 

. is a new corporation recently 
formed in Waterbury, Conn. Com- 
pany makes components and parts 
for the electronics field, including 
solder terminals, insulated standoff 
terminals and feedthrus, and panel 
and chassis hardware. 


Midvale-Heppenstall Spending 


$5 Million in Modernization 

New melting facilities to be installed 
at the Philadelphia steel plant in- 
clude a 100-ton electric are furnace 
to replace acid open hearth units 
currently used. Two smaller electric 
furnaces, 50 and 15-ton, will be 
moved into the new melting depart- 
ment so that all castings of large 
ingots will be concentrated in one 
location. Vacuum stream degassing 
system will also be installed. 


Sterling Electric Motors .. . 

... has expanded its Cincinnati plant 
in order to expedite delivery on 
many motors requiring special wind- 
ings; electric power drives; and a 
greater variety of geared motors 
and variable speed drives. Company 
headquarters is in Los Angeles. 
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Ten Natcos like these 


replaced 170 single spindles! 


It’s “reduce costs or else’’ in the hotly competitive car- 
buretor business. That’s why Zenith Carburetor Div. 
of Bendix Aviation Corp. embarked on a tooling pro- 
gram which resulted in substantial savings per casting 
machined. 


Ten multiple spindle H-6 Natcos provided the greatest 
savings per machine dollar spent. By combining drilling 
and tapping operations, the Natcos eliminated the need 
for 170 single spindles. Look at the cost comparisons on 
two parts, for example—a die-cast cover and fuel bowl. 


Formerly, the cover was machined by five operators using 
ten single spindles with ten jigs. The fuel bowl was formerly 
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run by two operators on four single spindles using four 
individual jigs. Now these parts are run on two Natcos by 
a single operator at a direct cost savings of 819% on the 
cover and 70% on the fuel bowl. 


Wherever hole-machining operations are performed one 
at a time, you'll find outstanding opportunities for cost 
reduction. Standard multi-spindle Natcos range from 1 hp, 
10-spindle high-speed machines to giant heavy duties with 
50 hp and up to 72 spindles. Natco also builds a complete 
line of special way-type, index and transfer machines, 


A Natco field engineer can help you with your cost- 
reduction and production problems. Call or write today. 


Somewhere in Natco’s experience is a money-saving idea for YOU! 


NATIONAL AUTOMATIC TOOL COMPANY, INC. 


Richmond, Indiana 

Natco offices in Chicago, Detroit, New York, 
Buffalo, Boston, Philadelphia, Cleveland and 
Los Angeles; distributors in other cities. 
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This recent Goss & DeLeeuw devel- 
opment has already received uni- 
versal acclaim as an outstanding 
achievement. 


In speed, ease of tooling and pre- 
cision finishing, the “1-2-3” chucker 
provides engineering advantages 
which result in vastly greater production 
at a fraction of parts’ costs by other 
methods. 


Easy, fast change-over from job to job 
makes this machine ideal for short-run re- 
quirements. Sturdy construction, power 
and speed make its advantages also ap- 
parent on long runs. 


"1-2-3" means ability to handle 
work requiring machining opera- 
tions on one, two or three ends si- 
multaneously or in sequence — a 
method exclusive with Goss & 
DeLeeuw and offered on this ma- 
chine. 


Field Report... 


Bendix Expansion .. . 

. of its Industrial Controls Section 
will provide a 60% increase in floor 
space for production of numerical 
controls systems for machine tools. 
New manufacturing facility will be 
located next to the company’s main 
plant in Detroit. 


International Harvester Co... 

. will install a new merchant mill 
at its Wisconsin Steel Works in South 
Chicago. New mill, to cost in excess 
of $12 million, will roll small rounds, 
squares, flats, channels, and angles. 
It’ll turn out 20,000 tons of products 
a month, raising Wisconsin Steel’s 
total merchant mill capacity to about 
62,000 tons monthly, a 10% increase. 


Sahlin Engineering Co... 

. Birmingham, Mich, has formed a 
British subsidiary, Sahlin Engineer- 
ing Co, Ltd, Birmingham, England. 
It’ll manufacture and sell company’s 
Iron Hand and related automation 
equipment for the metal-forming in- 
dustry. 





Aluminum Magnet Wire 

Alcoa has developed a new line of 
aluminum magnet wire, sees its po- 
tential use in such devices as motors, 
solenoids, and generators. Company 
has made an arrangement with Rea 
Magnet Wire Co, Fort Wayne and 
Lafayette, Ind, to manufacture the 
wire as an Alcoa product and sell it 
as an agent. Product will be offered 
initially in AWG sizes No. 12 through 
24, with three types of insulation: 
Formvar, Nyform, and Isonel. 


Lincoln Electric Co, Ltd... 


Australian subsidiary of the 
Cleveland company, is building a 
new plant in Sidney for the manu- 
facture of arc welding equipment 
and supplies. 





Ilustrated literature available 
promptly on request. Send 
samples of your work for time 
and cost estimates. 


GOSS and DE LEEUW 


MACHINE COMPANY, KENSINGTON, CONN., U.S.A. | “Who's in charge of materials handling in this 


department?” 
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IB) TRANSFER MACHINES 


®& 


TRANSFERLINE 
with 18 stations and 55 spindles for 
‘oTolelale MM Le] +) olate MEolal> Mall lle Me) ol-igellolary 
on cylinder heads. 
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Free Literature 


To order any of these bulletins, circle 


corresponding number inside back cover. 


MACHINES AND ATTACHMENTS 


* AIR-GAGE TRACER CONTOUR- 

ING SYSTEM Monarch Machine 
Tool Co, Sidney, Ohio. 36-page publication 
2609 contains comprehensive data on func- 
tion and performance of system for metal- 
working operations including precision 
turning, facing, and boring. Practical ex- 
amples of solutions of critical contouring 
problems included with schematics, photo- 
graphs, and line drawings. Also covers 
remote controlled air-gage tracer lathe for 
contouring explosives, solid propellants, and 
radioactive materials. Request direct on 
company letterhead. 


1 FLOOR-TYPE BORING MILLS — 

Cincinnati Gilbert Machine Tool Co, 
2366 Beekman St, Cincinnati 23, Ohio. 12- 
page catalog 558 illustrates and describes 
Model J horizontal boring, drilling, and 
milling machines with 4 and 5-in. spindles. 
Features include full pendant control, op- 
tional column heights, Tele-Vernier measur- 
ing system, auxiliary work-holding units, 


full line of accessories 


2 VERTICAL AND HORIZONTAL 

DRILLING AND TAPPING MA- 
CHINES—Baker Brothers, Inc 1000 Post St, 
Toledo, Ohio. Two 15-page illustrated bulle- 
tins cover vertical hydraulic units in 12, 
18, and 24-in. way widths, and horizontal 
hydraulic feed units for drilling and tap- 
ping. Feature of machines is interchange- 
ability of components and spindle heads. A 
total of 21 different sizes of adjustable spin- 
die heads are available for the basic units. 
Horizontal models can be fitted with any 
of the heads, fixed or adjustable, that are 
available for the vertical units. 


3 15-IN. LATHE—Sheldon Machine 

Co, 4258 N Knox Ave, Chicago 41, 
Ill. 4-page illustrated bulletin gives details 
on unit designed to fill the gap between 
geared-head and belt-driven lathes. Specifi- 
cations and features included as well as a 
6-page illustrated price list describing wide 
variety of accessories. 


4 HONING—Sunnen Products Co, 7910 

Manchester Ave, St Louis 17, Mo. 
16-page case history booklet gives produc- 
tion rates, size, tolerance, stock removal, 
and finish data on 99 different parts from 
% to 2% in. ID, ranging from screw ma- 
chine work to castings. Parts illustrated 
include diversified materials; items with 


SHOW STOPPER keyways, splines, and blind holes covered. 


5 UNIVERSAL HOBBER — Dowding 
& Doll Ltd, 346 Kensington High St, 
London W14, England. 12-page illustrated 
brochure describes features and design ad- 
vantages of the Dowding V.8 that can gen- 
It’s the new Torrington Verti-Slide, the first major erate any number of testh between 6 and 
400. Specifications, capacities, standard and 
° ° ° a i isted. 
innovation in the field of 4-SLIDE equipment in ee ee ee 
” INDEXING DEVICE—Hartford Spe- 
cial Machinery Co, Homestead Ave, 
Hartford, Conn. 4-page bulletin contains 
- . . 7 - illustrated description of new 24-in. Super 
This machine was designed to meet a growing need Spacer. Basie model covered, and attach- 
ments with complete parts breakdown and 
prices for component parts. 


50 years! 


for greater productivity and profitability in the cost- 
7 SLITTING LINES—E W Bliss Co, 

1375 Raff Rd, SW, Canton 10, Ohio. 
4-page bulletin 44-A gives data on complete 
line of equipment for coils and sheet stock. 
Design features illustrated; capacities for 
bs P . . standard slitters listed in tabular form. 
diate and widespread interest. We urge you to get Includes recommended slitting procedures, 
suggestions on coil handling, width of cut, 
and use of entry and delivery pinch rolls 


critical area of wire and strip forming. 


Seldom before has a new machine created such imme- 


the full story. Write or call today. 


2 BENCH MODEL TURRET DRILL- 

ING MACHINE—Burgmaster Corp, 

THE TORRINGTON MANUFACTURING COMPANY 13226 S Figueroa St, Gardena, Calif. 4-page 
folder pictures and provides information 


TORRINGTON, CONNECTICUT - VAN NUYS, CALIFORNIA - OAKVILLE, ONTARIO on new, lowcost Burgmaster for smal] 
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Report from AMF...Leading Manufacturer of Automatic Pinspotters. 


AAAANAS Me ASA 


ALMCO Barrel Finishing 


Solves $37,000 Problem 
By Improving Finish 


On Track Mechanism 


HERE’S HOW ALMCO BARREL FINISHING saves American 
Machine & Foundry Co. $37,000 a year on an intricate 
product — an automatic pinspotting machine! 

The pinspotter—a fully-automatic unit for setting 

bowling tenpins— had developed an isolated problem 
spot: A nylon gear which meshed with the teeth of the 
distributor track was rubbing against microscopic rough 
spots and surface irregularities. This caused the gear to 
wear at a faster-than-normal rate. 
IMPROVING THE TRACK FINISH by usual methods re 
quired about 70 minutes for each track. Cooperation 
between AMF and Almco engineers, however, resulted 
in a special “fixture” to hold 29 track units in an Almco 
Model DBF-800-48-1 barrel finishing machine. 


Sample parts processing is conducted in this modern Almco test lab. 
Simply write on letterhead to request arrangements or send parts 
direct to Almco at Albert Lea, Minnesota. Enclose specifications 
required. 


American Machinist + October 20, 1958 


At American Machine & Foundry’s Buffalo plant, 
Almco barrel finishing equipment imparts a fine 
microinch finish to distributor tracks used in bowl- 
ing’s automatic pinspotter. 


Tracks now attain a 32 microinch finish at a time rate 
of 10 minutes each. Costs were cut $37,000 annually, 
and the complete Almco installation actually paid for 
itself in less than five months! 

Do you have a finishing problem on large parts? Or 

do you have smaller parts that must be accurately de- 
burred and polished? In either case, find out what Almco 
barrel finishing can do for you. 
ALMCO’S TECHNICAL STAFF will examine your product 
parts and provide sample processing. You'll get a de- 
tailed report with recommendations. No obligation, of 
course. Send in your sample parts with specification 
requirements. Your Almco sales engineer can make the 
arrangements, if you wish 


Send for Free 

Barrel Finishing Handbook 

52 pages of case history facts and 
descriptions of barrel finishing processes. 
Detailed cost charts on finishing of typical 
parts. Send for your free copy today. 


QUEEN PRODUCTS, INC. 


510 Marshall Street * Albert Lea, Minnesota 
Subsidiary of KING-SEELEY Corporation 


Sales and Engineering Offices in Chicago, Detroit, 
Los Angeles, Newark, New Haven and Philadelphia 
IN ENGLAND: Almco Division of Great Britain, 
Ltd., Bury Mead Works, Hitchigs, Herts, England 


CIRCLE 352 READER SERVICE CARD 





FREE BROCHURE TELLS 
HOW YOU CAN GRIND 
PRECISION HIGH 
PRODUCTION DIES 














IMPORTANT TO YOU! 


Free booklet tells how 

VISUAL GRIND facilitates 

construction of precision 

high-production dies, dies 

for powder metallurgy, 

lamination dies and 

special purpose dies. 

VISUAL GRIND permits 

through, blind and tem- 

plet grinding... permits 

continuous inspection by 

magnifying work from 

10:1 to 100:1 ... up- 

grades semi-skilled labor 

... permits easy main- 

tenance of dies in your 

own plant... reduces Intricate grinding jobs like those shown 

costly down time. VISUAL above ordinarily involve several machines. 
GRIND COMPLETES ALL WERE FORM GROUND ON A SINGLE 
YOUR TOOL ROOM. VISUAL GRIND. 


me. CLIP and MAIL THIS COUPON TODAY -------| 


The CLEVELAND GRINDING MACHINE Co. 


1720 EDDY ROAD e CLEVELAND 12, OHIO 


Please send me the free brochure describing the capabilities 
of the VISUAL GRIND. 


Name . sane Title 


Company 
Address 


City 


r 
| 
| 
| 
! 
! 
! 
! 
| 
| 
| 
! 
! 
| 
] 
i 
! 


eS 
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diameter drilling and machining. Features 
described include ability to index rapidly 
from one drill size to another, or from one 
type of operation to another. Applications, 
accessories, specifications included 


GEAR AND SPLINE ROLLING 

MACHINE—Grob, Inc, Grafton, Wis. 
10-page booklet illustrates and gives brief 
descriptions of models No. 10, 6 to 12-in. 
capacity with 8-ft bed, and No. 8, 6 in. 
capacity with 14-ft bed. Operational details 
pictured. 


10 PLASTIC MOLDS AND DIE BAS- 

ES—Columbia Engineering Co, 113- 
119 Sussex Ave, Newark, NJ. Ulustrated 
catalog and pricing chart gives general 
data, dimensional specifications and order- 
ing instructions for all possible types of 
standard‘and special nested molds and bas- 
es for the plastic molding industry 


TOOLS AND ACCESSORIES 


11 CEMENTED CARBIDE PRODUCTS 

Kennametal Inc, Dept 59, Latrobe, 
Penna. 50-page illustrated catalog 59 covers 
complete line. Includes base price and quan- 
tity extra table data on Kendex tools and 
boring bars, standard blanks, brazed tools, 
clamped inserts and Kennamills 


12 THERMOMETERS—W C Dillon & 

Co, 14620 Keswick St, Van Nuys, 
Calif. 8-page illustrated bulletin 13E de- 
scribes complete line of stainless steel in- 
struments. Lists specifications and prices 
on more than 100 angle form, straight 
form, and special purpose models available 
n any stem length from 2*. to 72 in., in 
twelve F or C ranges. 


13 ELECTRIC HEATERS AND HEAT- 

ING DEVICES—General Electric Co, 
Schenectady 5, NY. 52-page catalog GEC- 
10051 contains descriptions, specifications, 
operating information and prices. Included 
are immersion, strip, cartridge, tubular, 
finned tubular, and railroad switch heaters, 
unit heaters, soldering irons, soft metal 
melting pots, oven equipment and controls 
Various heating processes described in a 
10-page power requirements section. Typ- 
ical application problems solved. 


14 VISES—Heinrich Tools, Inc, Racine, 

Wis. 4-page brochure (Form 59) pic- 
tures and provides information on screw- 
less units available in ten models. Jaw 
widths range from 3 to 8 in. Fixture lock 
for rapid jig construction; safety drill vise; 
and bandsaw vise described. Specifications 
and prices. 


15 PYE SCIENTIFIC INSTRUMENTS 

—Ealing Corp, 40 University Rd, 
Cambridge 38, Mass. 24-page catalog de- 
scribes Pye amplifiers and voltmeters; flux- 
meters; galvanometers; Kelvin and other 
types of bridges. 


16 MEASUREMENT AND CONTROL 

—Gulton Industries, Inc, Instrumen- 
tation Div, 212 Durham Ave, Metuchen, NJ. 
4-page illustrated brochure, ““Measurements 
and Controls,” covers Glennite instruments 
for shock, vibration, pressure, inertial con- 
trol, temperature, and other devices for 
use as single components or in complete 
systems. Describes such instruments as 
transducers, amplifiers, cables and con- 
nectors, vibrators, strain gages, tempera- 
ture probes, etc. 


T ENVIRONMENTAL TEST EQUIP- 

MENT—Wryle Associates, 128 Mary- 
land St, El Segundo, Calif. Illustrated 4- 
page bulletin No. 6 describes new line de- 
signed by Mantec Inc for mass-testing of 
production components. Building-block units 
are available in combinations to meet test 


(Continued on page 261) 
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7 tons. In metals, it’s the nght combination of properties 


that counts. So just specify 
may find the answers from 


3 ee csi : 

HAMILTON WATCH CO., for the world’s first electric wrist- 
watch, demanded these qualities in metal for a vital 1/7000 
ounce indexing roller — high hardness and tensile strength; 
ease of blanking, machining; nonmagnetic properties. 
Anaconda Ambraloy-901 met the need perfectly. The mag- 
nified pinhead-size assembly shown above has a half-round 
sapphire jewel. The pin limits balance motion. 


SQUARE D COMPANY needed low electrical resistance, high 
spring properties, fatigue resistance in critical parts (in color 
above) of their QO circuit breaker. Electrical resistance of 
ordinary phosphor bronzes was too high. So was the cost. 
Engineers of The American Brass Company suggested Ana- 
conda Ambronze-474 and Square D found it had the right 
combination of properties for the need. And this metal pro- 
vided superior forming and lower material costs. 


Starting with 93 standard alloys, The American Brass Com- 
pany can make minor variations in composition, fabrication, 
and annealing to provide an almost unlimited number of 
combinations of useful properties. When new or unusual 
problems rise, ask for the help of the Technical Dept. in 
selecting the xight metal. For such help or a copy of Pub- 
lication B-32, “Anaconda Copper & Copper Alloys,” write: 
The American Brass Company, Waterbury 20, Conn. 


5854 
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the properties you need. You 


Ai 1aACO! ida very interest 1g. 


ALLIS-CHALMERS — building what may be the world’s 
largest surface condenser for Commonwealth Edison Co. — 
needed tube sheets which combined strength and corrosion 
resistance with machinability. The answer was Anaconda 
leaded Muntz metal — 4 plates, each 13’ x 17’, 1%” thick, 
weighing over 7 tons. When drilled, plates support 21,960 
tubes, for 200,000 square feet of condensing area. 


THE TRANE COMPANY'S railroad air-conditioning 
wet” combination condensers are 
facing severe corrosive conditions and a beating from road- 
bed gravel and stone. Exposed metal, including casing, 
liquid receiver, 170-gal. water tank, must have superior 
corrosion resistance, high strength and toughness. Trane has 
found Everdur® , Anaconda’s group of copper silicon alloys, 
meets its needs. And Everdur is easy to fabricate. 


“dry- 
mounted under cars 


rr" 


ANACOND 


COPPER - BRASS - BRONZE - NICKEL SILVER 
MILL PRODUCTS 


Made by The American Brass Company 
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This 3-Man Team . . . the Tool Engineer, Machine Operator and 
Kennametal Carbide Engineer . . . modernized the tooling on this 
30-foot trepanning operation to increase production from one piece 
every 18 to 24 hours to three pieces per shift. 

Only $10 worth of Kennametal inserts and parts, plus the com- 
bined knowledge of these three men, were required to multiply the 
payoff rate of this $50-per-hour lathe many fold. 








Mame 


MODERNIZATION FOR PROFITS 
DEMANDS TOP TOOLING 


...and it takes this 3-Man Team to get it 


Leading tool engineers agree that the 
metalworking industry has been losing 
thousands of dollars annually through 
improper tools and techniques. These 
losses have often been tolerated because 
of tight production schedules, and have 
been hidden by large volume production. 
But today’s business climate dictates a 
good hard look at loose production prac- 
tices . . . large tool inventories, costly 
regrinding, less-than-possible output! It’s 
time to TOP TOOL, which means to get 


the right tool on every job—on every ma- 
chine in your line. 

Top Tooling is not a one man job—not 
a two man job! It’s a 3-way responsibility 
of a 3-Man Team: (1) Your Tool Engineer 
—who knows the customer’s requirements 
and the job schedule. (2) Your machine 
operator— who knows the ability and limi- 
tations of the machine, and (3) Your 
Kennametal Carbide Engineer—who 
knows which carbides to use and how 
to apply them. 


HERE’S HOW YOUR KENNAMETAL* CARBIDE ENGINEER 
CAN HELP YOU TOOL FOR PROFITS: 


1. With Kennametal tooling service 


Helping you choose and apply 
the tools that will machine every 
job at a profit is the Number 1 
assignment of your Kennametal 
Carbide Engineer. Your knowl- 
edge of the shop and job require- 
ments, plus his thorough knowl- 
edge of Kennametal Tooling, give you the Top 
Tooling that pays off with increased profits. 


2. With the right grade 
for every job 


Once a study has determined the best tooling 
for your operations, the comprehensive Kenna- 
metal line provides a performance-proved grade 
to meet the specific needs of every job. 

General purpose needs can be satisfied from 
Kennametal Group I grades, which were recently 
expanded by the addition of grades K4H and K2S. 

By moving these 
grades, previously 
classed as ‘‘premi- 
um,” into the General 
Purpose Group, Ken- 
nametal now pro- 
vides a total of seven 
economy-priced 
grades suitable for a 
broad range of jobs — 


KENNAMETAL 
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KENNAMETAL Grade Selection System 











Let your Kennametal Carbide Engineer work 
with you to get the best tooling on your ma- 
chines to squeeze more profit from every job 
today ... and help you get set for stiffer 
competition tomorrow. Call him now, or write 
KENNAMETAL INc., Latrobe, Pennsylvania. 


"Trademark. f{Tradename. - 
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and has opened the door to further savings by 
reducing inventory requirements. 

For the ultimate in performance on specific 
jobs, Group II provides a grade selection tailored 
for today’s high alloy materials, closer tolerances, 
higher cutting speeds and specialized operations. 


3. With the right tool 
for every operation 


Kennametal offers you the world’s most complete 
line of brazed and clamped-insert type tools... 
spearheaded by the Kendex? line with more than 
50 standardized styles plus many adaptations 
for special needs. A few of these adaptations of 
the Kendex “throw-away”’ insert principle are 
shown below. — 


U.S. Patent 2,848,789, 
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f<thaleliege By Price-- 


Always look for 


True Value! 


Naturally price is a factor to be con- 
sidered — a very important one, too — 
when you're weighing the quotations 
of various gage manufacturers. 


Don't let price be your only guidepost, 
however. Look beyond actual dollar 
and cent figures . . . be certain you're 
getting true value before you buy. 
Remember, the eventual cost of any 
gage depends on the reliability of your 
supplier, on the wear life and pre- 
cision built into the gage itself and on 
the per piece inspection time required. 


At Pipe Machinery our modern crafts- 
men are dedicated heart and soul to 
the theory that there’s no substitute 
for quality, accuracy and service... 
that the best gage in the long run is 
always the most economical. For the 
highest precision — at a fair price — 
always look to Pipe Machinery. What- 
ever your time requirement, you can 
be certain you'll receive your order 
when you need it. 


When you are in the Cleveland area, 
stop in and see us. 


THE PIPE MACHINERY COMPANY © 29/00 Lakeland Bivd. « Wickliffe, Ohio « Greater Cleveland 
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specifications and production flows as re- 
quired. Environments obtainable include 
high-low temp, altitude, humidity, vibra- 
tion, shock, temp-shock, immersion, accel- 
erated corrosion 


| CALIBRATING AND WEIGHING 

SYSTEM—Morehouse Machine Co, 
1742 Sixth Ave, York, Penna. 4-page bulle- 
tin 169 outlines advantages, construction, 
operation, and specifications of a transistor- 
ized, battery-powered system designed for 
calibration of load cells, torque-measuring 
dynamometers, thrust stands, testing ma- 
chines, and other force measurement equip- 
ment. It can also be used as a prime 
weighing system where extreme accuracy 
and reliability is demanded. 


19 CHARTING MATERIALS Chart- 

Pak, Inc, Leeds, Mass. 32-page book- 
let, “Visualization Made Easier,”’ illustrates 
more than 550 pressure-sensitive tapes of 


chips...or parts 
Which are you paying for? 


varied sizes, colors, and patterns for mak- 
ing graphs, charts, layouts, printed circuit 
drawings, etc. Includes step-by-step direc- 
tions for making office and plant layouts, 
and organization and flow charts 


HEAT TREATING AND WELDING 


2 WELDING SUPPLIES AND AC- 

CESSORIES—Air Reduction Sales 
Co, 150 E 42nd St, New York 17, NY. 52- 
page catalog (Form ADC 848C) illustrates 
and describes complete line of fluxes and 
ferrous and non-ferrous rods for gas weld- 
ing. Accessory items covered include pro- 
tective clothing, goggles, electrode holders, 
sparklighters, cable, hose, weld cleaning 
tools, cylinder trucks, and other items for 
both arc and gas welding 


2 ee ee § _five piece assembly at a cost of $130.00. Now, swaged from tubing, it costs 


Webber Manufacturing Co, PO Box 


Fenn rotary swaging can have an important role in reducing the cost of 
your product . . . and making it better. This modern method of chipless 


part making is fast, versatile, accurate (to + .001”)... saves money and 


RAPES BR I FF REM Gio ot 


metal. Plenty of it! You save in capital investment, labor, material and 


time. Here’s an example—A precision shaft was formerly made from a 


SRI BALD GELS Set RE EES ae igi 4+ 


217, Indianapolis 6, Ind. 28-page brochure q 3 : 
pictures and discusses line available in 1 $20.00 . . . a savings of 85%. To be sure that you are not paying for chips 
variety of models with standard specifica- 

tions and optional equipment. Technical % . . . . 

information esstien covers apecifie heat of instead of parts, look into Fenn Rotary Swaging. Write for catalog SM58. 
various substances, metal shrinkage, low- 

temp refrigerants, convection fluids, temp- 

conversion chart, relative humidity table, 

refrigeration schematic diagrams. Environ- 

mental and product applications included 


2 HARD SURFACING FACT FILE 

Metal & Thermit Corp, Rahway, NJ. 
Data on Murex line of 88 types and sizes 
of Hardex electrodes and rods is listed on 
3 x 5-in. cards. 


2 COOLING COILS — American Air 

Filter Co, 215 Central Ave, Louisville 
8, Ky. 50-page bulletin 880 illustrates and 
describes complete line of Herman Nelson 
cooling coils. Contains selection data, con- 
struction specifications, circuiting dia- 
grams. Coils are direct expansion units, 
and both standard and cleanable tube water 


a , 


Sais he Pace 


IN ROTARY SWAGING 


“1 could have slept another minute and a 
half!” FENN MANUFACTURING COMPANY, 105 Fenn Road, Newington, Conn. 
Visit Fenn Booth No. 1609 at the Metal Show 
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coils. Capacity rating tables, and many 
charts included 


24 CUTTING LANCE—Linde Co, Div 

of nion Carbide Corp, 30 E 42nd 
St, New York 17, NY. 4-page folder (Form 
1153) presents information on new Ox- 
weld ACL-3 Powder Lance, capable of 
slicing through concrete or metal of any 
thickness. Discusses origin, principle, and 
scope of process. Specifications and order- 


ing information included. 


25 CHILLING AND ENVIRONMENT- 

AL TEST EQUIPMENT—Cincinnati 
Sub-Zero Products, 3932 Reading Rd, Cin- 
ctnnati 29, Ohio. 12-page bulletin 103 gives 


to cut your heavy-duty detailed data on line of custom-built pro- 


duction equipment. Models for wide range 
tooling costs ! f applications illustrated; charts supply 
information on pressure, temperature, and 
conversion; characteristics of most com- 


monly used metals. 


Where high stripping pressures are required 
- Ppmé | a PLANT SERVICE EQUIPMENT 
due to size and type of work or thickness 
rae . INDUCTICN VOLTAGE  REGU- 
of stock, Strippit Hydra-Springs are 26 LATORS—General Electric Co, Pow- 
, = 7 ‘ i al . “1 sy: , er Transformer Dept, 100 Woodlawn Ave, 
the answer. Utilizing the compressibility of Pitefeld, Macs. 28-npene Masteated bulletin 
liquids, Hydra-Springs develop up to GEC-1450 contains detailed information on 
P . - . . Inductrol units for electronic and industrial 
six times the force of equivalent mechanical applications. Covers standard single-phase 
Ordinary spring and a the ™ ratings for 600-v circuits up to 240 kva, 
Strippit Hydra Spring Springs, greatly reducing 1¢ number, and standard three-phase ratings for 600-v 


of equivalent force. 


travel and size of stripping units required. circuits up to 720 kva. 
27 HOISTS, CRANES, AND CRANE 
m n rh ri it COM PONENTS—Consolidated Crane 
' pressive econo ies throug St PP @ Engineering Corp, 767 N Georgia St, 
flexible multiple-unit press setups Azusa, Calif. 64-page general catalog 58-A 
. ar . ’ ° P ° —_ . ° illustrates and describes end trucks, Gard- 
Like the Strippit, the Hydra-Spring is used in the Strippit line ee endieess esate feed Dinas 
hoists, crane drives and fluid drive motors, 
trolleys, runway rails, hanger fittings, and 


of independent, self-contained, self-stripping punching units. This is 
the tooling system that breaks the time and cost barriers of fixed other components for building top riding 
perforating dies by permitting simple bench assembly setups . . . all ee cranes from 1 to 16-400 ca- 
‘ ‘ pacity. 


but eliminating press down-time whether it’s a long production 


; get oP ar | 5” lieiae ace i DUST COLLECTOR—Joy Manufac- 
run, a pilot run for design changes or a “repeat” run later on. 28 Sanite Gin, Gite ite. #edenes 
22, Penna. 12-page bulletin J-616 provides in- 
formation on the Microdyne, a wet inertial 
WHATEVER YOUR PIERCING OR NOTCHING APPLICATION, model installed as part of the duct, and only 
| : . } on ee B eadentuton on ° ° 1/10 the size of other collectors of com- 
dont miss the major savings so many industries are enjoying parable performance. Collection efficiencies 
with flexible Strippit tooling. Write today for full details, and if you are 95% of all dust 5 microns in sise, 80% 
. A . , . ee cs . of dusts in the 1-micron range. Installation 
wish, a demonstration at your plant by a mobile Strippit unit. photos, performance curves, specifications 
| included. 


No burring necessary, of course. 


2 POWER AND FREE TROLLEY 

CONVEYOR SYSTEMS — Conveyor 
Systems, Inc, 6451 Main St, Morton Grove, 
Ill. 8-page bulletin RSK-1 discusses and pic- 
tures features of systems adaptable to a 
wide variety of applications. 


30 VIBRATING FEEDERS — Syntron 

Co, 311 Lexington Ave, Homer City, 
Penna. 30-page illustrated catalog contains 
complete descriptions, data, and specifica- 
tions for line of 13 standard electromag- 
netic vibratory feeders, plus special models. 
Shows typical installations and a variety 
of application diagrams. 


Jes 3] BARREL FINISHING MACHINE— 
Using Hydra-Springs for the heaviest duty work, the Strippit line Metal Finish, Inc, 410 Frelinghuysen 
of hole punching units offers a complete range of capacities up to %” in Ave, Newark, NJ. 4-page bulletin 255 gives 
mild steel. A full stock of quick-change standard tools or “specials” made details on the Vibraslide that operates on 
aay the principle that while finishing barrel is 
to your order. Warehouse stocks in Chicago and Los Angeles. rotating (at slower and less damaging 
speed than formerly possible) a vibrational 
force is incorporated into the barrel itself 

‘ 


eo"! which allows finishing work to be done in 
ee Bo. much less time, without damage to the 
WALES COMPANY ‘oUbaiiir parts being finished. 
e 7 
200 Buell Road « Akron, New York . 32 ELECTRIC TIERING TRUCK — 
Lewis-Shepard Products, Inc, Dept 


Manufactured in Canada by Strippit Tool and Machine Limited, Brampton, Ontario 30-68, 196 Wemes 8, Wetertows 98, Wass. 
6-page circular 35K describes the L-S 24-v 
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Experlence—the added alloy in A-L Stainless, Electrical and Tool Steels 








i STAINLESS STEEL PRODUCERS 
and What They Make 


Semifinished 


Hot Rolled 
Sheets, 


Sheets 


| Company & Principal Office 


Cold Rolled 


Strip, 


Stainless Clad 
Sheets or Strip 


Hot Rolled 

Cold Rolled 

Hot Rolled 

Cold Finished 
Electricweld 

Pipe & Tubing 
Seamless 

Pipe & Tubing 
Mech & Pressure 
Pipe & Tubing 
Extrusions 
Stainless 

Clad Plates 
Other, Including 


Strip, 
Bars 
Bars 





ALLEGHENY LUDLUM STEEL CORP 
Pittsburg 


" “A™ “TEEL Q We 


Of the 60 producers of stainless steel... 


only ALLEGHENY LUDLUM makes all sizes, shapes, finishes and analyses 


In its November 4, 1957 issue, STEEL magazine published 
a complete run-down on the stainless steel industry. This 
article reveals that only Allegheny Ludlum, of the 60 some 
companies making stainless, produces all sizes, shapes, 
finishes and analyses. 

This can save you considerable time and money. When you 
make Allegheny Ludlum your one source of stainless, you 
work with one sales engineer—one order, whether you buy 
sheet, strip, bars, tubing or whatever. 

And, at the same time, you get the best technical service. 
A-L’s crack research and development department is con- 
tinually searching for new alloys, and better ways to use 


today’s. Its findings are freely available to you through 
sales engineers, technicians and special literature. 

Allegheny Ludlum follows the product from the mele 
through to finished form, has greater quality control over 
the stainless you buy. And since A-L makes all forms of 
stainless, you get unbiased recommendations as to what is 
best for your individual needs. 

Profit by Allegheny Ludlum’s status as the only one-source 
integrated supplier of all stainless forms. Call your A-L 
representative today . . . see how he can save you money 
and time. Or write Allegheny Ludlum Steel Corporation, 
Oliver Building, Pittsburgh 22, Pa. 


ALLEGHENY LUDLUM 


for warehouse delivery of Allegheny Stainless, call RYERSON 
Export distribution: AIRCO INTERNATIONAL 


EVERY FORM OF STAINLESS 
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Model MN, a narrow-aisle rider-type unit 
with 24-v electrical system. Operating and 
maintenance details given for truck, avail- 
able in capacities of either 2000 or 3000 lbs 
for high stacking of goods in aisles as nar- 
row as 6 ft when carrying a 40-in.-long 
load. 


33 AUTOMATIC CONVERSION COAT- 
ING MACHINE Hanson-Van 


THE MOST COMPLETE LINE 32 aie 
inkle-Munning Co, Church St, Matawan, 
J. 4 illus "AC-2 

OF SPRING MAKING cutahee in ts te GeambOeinen, © 


full automatic straight-line unit for black- 
MACHINERY ening, phosphating, bright-dipping, pre- 
eee cleaning, and pickling. Machine can be 


adapted for conveying trays and baskets, as 


DESIGNED AND BUILT well as larger parts directly attached to 
carrier arms. 
FOR THE PARTS AND MATERIALS 
34 IRON POWDERS — Republic Steel 
METAL WORKING Corp, 1441 Republic Bldg, Cleveland 
1, Ohio. 52-page book (form number ADV. 
INDUSTRY 1014) contains complete technical data on 
types cdf and MS powders and uses a new 
method of data presentation. Most of the 
necessary information regarding a powder's 
behavior can be read from the curves on a 
single set of ordinates. Book, entitled 
“Rapid Linear Facts,” also lists complete 
4 | specifications for each iron powder and 
/ shows the test shapes and calculation meth- 
Sleeper & Hartley produce a = 
complete line of spring-making 35 ALLoy STEEL PLATES—American 
machinery serving the basic metal Iron & Steel Institute, 150 E 42nd St, 
working industries: New York 17, NY. 38-page indexed manual 
covers metallurgical aspects; manufacturing 
methods and practices; quality descriptions 
Fabricated Metal Products and teste, chemical requirements; standard 
practice tables including tolerances and 
cutting limitations. 
Instruments 
36 oon A gg Po _ a 
DUCERS—Link-Belt Co, Prudentia 
Ordnance Plaza, Chicago 1, Ill. 24-page illustrated 
‘ is book 2618 describes new line; contains en- 
Furniture and Fixtures gineering and selection information on 
single reduction drives in six sizes, with 
° 4 nominal ratios of 5:1 and capacities up to 
Transportation Equipment 59 hp; and double reduction drives in seven 


a sizes, with nominal ratios of 15:1 and up 
Electrical Machinery to 40 hp. 


3 HIGH-TEMP MATERIALS—Haynes 
Stellite Co, Kokomo, Ind. 8-page 
booklet F-30114 contains data on Haynes 


Miscellaneous Products 2 silicon nitride designed to operate up to 
r= (Continued on page 268) 


Machinery (except electrical) 


Quality and dependable service during 
47 years of Sleeper & Hartley produc- 
tion have given the customer satisfac- 
tion for which we constantly strive. 


~~, 


No. 0 UNIVERSAL SPRING COILER, ESCAPE- 
MENT TYPE. Series 720 — 73°’ Model. 

This newest, versatile machine in the exclusive 
SGH escapement line incorporates the most 
advanced design engineering in the field, to 
give greater wire feed range and high speed 
production. Its mony features include ex- 
tremely accurate wire feed and controls for 
fine precision adjustment. Inertia is minimized 
since the only thing that starts and stops with 
this type feed mechanism is the wire itself 


‘ / Ed 
(i SLEEPER & HARTLEY, INC., BOX 1249, Sone 
4, WORCESTER 1, MASS., U.S.A. 


“Thirty years he’s waited for this moment. He's 
retiring today.” 


| 
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Bearings, Inc. 


repaired, serviced and returned 
this high speed spindle in just 48 hours! 


—And we can give you this kind of service when you need 
it! This is a spindle on a router operating at 10,000 R.P.M. 
Its super-precision bearings were failing and the spindle 
would no longer perform satisfactorily. 


Our customer is located in Mansfield, Ohio, and at 10 a.m. 
on a Sunday the spindle was placed on a bus headed for 
Cleveland. The Bearings, Inc. Spindle Repair Department in 
Cleveland met the bus and work began immediately to bring 
this spindle back to its original accuracy and operating 


Providing bearing service BEARINGS,INC. 


efficiency. The customer received the completely overhauled 
spindle the following Tuesday. Repair and transportation 
time — less than 48 hours! 


Bearings, Inc. complete Spindle Repair Department is 
another service we offer our customers and all high speed 
grinding and precision spindles repaired by us will be re- 
turned to you, not in weeks but in hours—A service time 
you won't find equalled anywhere! Write or call our branch 
nearest YOU. 


in the North} OW1O: Akron Canton « Cincinnati + Cleveland * Columbus * Dayton * Elyria* Hamilton® Lima * Lockland * Mansfield « Toledo * Youngstown * Zonesville 


INDIANA: Ft. Wayne « Indianapolis * Muncie * Terre Hovte* PENNSYLVANIA: Erie + Joh 





* Philadelphia « Pittsburgh * York 


Fi WEST VIRGINIA: Charleston * Huntington * Parkersburg * Wheeling NEW JERSEY: Camden 
ame NEW YORK: Buffalo, Balenro! Corp. > MARYLAND: Baltimore» DELAWARE: Wilmington 


nus DIXIE BEARINGS, INC 
* > 


FLORIDA: Jacksonville» GEORGIA: Atlontas KENTUCKY: Lovisvilles LOUISIANA: Baton Rouge * New Orleans 
N. CAROLINA: Charlotte + Greensboro * $. CAROLINA: Greenville» TENNESSEE: Chattanooge * Kingsport * Knoxville * Nashville 
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you can balance 
a coin 


on the tool holder_u— 


a 


during rough cutting. . 


ak 
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watch these giant workers 
_ Chip away costs! 


i 






5 


This 8% in. SCHIESS model BF horizontal 
boring and milling machine... 


now completely redesigned with many innovations. 
Here are a few... 

Two individual drives—gear-drive for roughing, 
belt-drive for finishing. Beit-drive particularly suited to 
high-speed machining with carbide tools. New tool 
clamping device—does away with draw keys, hammers, 
drifts and binding screws. All spindle-slide movements 
controlled from easily accessible operating platform 
(or from pendant station or portable control panel, 
if desired). Special main-drive belt requires no 
readjusting. Column, spindle-slide and boring 
spindle may be adjusted at rapid traverse. 

Spindle diameters, 6-5/16’’ to 8-7/8’. Maximum 
diameter bored, 59’’—faced, 79’’. 

It takes Europe’s largest builder of heavy 

. machine tools, Schiess, to turn out giants like 
these. Parts and service as close as Pittsburgh. 
And an American Schiess engineer will be happy to 
help you size up these heavy producers for your 

, heavy production needs. Write for catalogs and 
complete specifications on all Schiess BF and K models. 








<eemen: 


























| 





This 32 ft. SCHIESS model GK vertical 


boring and turning mill... 
Look at all these new features of the most modern 
vertical boring mill of its type: Two ram heads on 
the rail, one of which is tracer-controlled. One milling 
head on the rail which can be parked on the left 
side rail extension. Dual tables—one 15’ table on the 
inside, a 32’ table on the outside. Each table has 
independent drive, or both tables can be used 
together and synchronized as one. Table equipped 
with indexing device to be used for indexing layout 
work. Machine will swing a maximum diameter 
of 40’. Rapid traverse motions with pushbutton 
control of changeover from feed motion to 
independent power traverse. Electro-mechanical 
locking of cross-rail to columns. Fingertip speed 
control—counter-balanced cross-rail and side-head— 
completely enclosed swiveling octagon rams— 

| pendant control—automatic lubrication. 

Have you ever seen anything like it? 
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Free Literature 


To order any of these bulletins, circle 


corresponding number inside back cover. 


p a 
| . and over 3000 F in certain atmospheres. 
; ’ Typical properties and applications dis- 
a cussed. Parts are available in large variety 


of shapes and sizes. 


many uses for < 3 DRILL JIG BUSHINGS—Standard 
| Bushing Manufacturers, Inc, 1505 

Elmwood Ave, Providence 7, RI. 12-page 

* * r catalog 582 illustrates and describes de- 

a sign features. Basic types covered as well 

C e atin cleaner i as accessories including lock screws, clamps, 
j and locating jigs. Chart gives fractional, 

: Ya J letter and number drill sizes and decimal 


equivalents 


39 MAGNETIC FRICTION CLUTCHES 
AND BRAKES—Eaton Manufactur- 
ng Co, Dynamatice Div, Kenosha, Wis. 8- 

page illustrated bulletin RSF-1 gives de- 

“Chelating (pronounced key-lating) cleaners convert metallic tails on three new models added to Dyna- 
salts and oxides into compounds soluble in water. torQ line: a flange-mounted brake; flange- 
mounted clutch; and bearing-mounted clutch 

with torque capacities of 0.667 lb-ft; 5 lb-ft; 

or 20 lb-ft for application in light machin- 

ery and equipment. Specifications included. 


By chelating , rj 5 scale : ; 
My es and eROTINS FUSS i” heat scale at the same 4Q OPEN - TYPE MOTORS Allis- 
time that it removes oil, Oakite Rustripper combines pickling Chalmers Manufacturing Co, Mil- 

‘i 5 waukee 1, Wis. 6-page illustrated bulletin 


51B9040 gives details on Super-Seal 


and alkaline cleaning into one operation. It also avoids dis- 05- 
¢ re ¢ »S 90) iekhli mak ae , . inits suitable for many applications previ- 
advantage S of ac id pic kling, suc h as hy drogen embrittlement bene requiring enclosed designs Advan- 

tages and design features discussed; appli- 


and etching of machined surfaces. ‘ations outlined 
41 ELASTOMER—Dunlop Tire & Rub- 


ber Corp, Duthane Div, Buffalo 5, 


UE ore , . .. i “~_ 

Platers now use Rustripper for dozens of difficult steel- 

cleaning jobs. Here are some examples reported in recent NY. 4-page booklet describes characteristics 
and applications of Duthane, a polyurethane 


elastomer combining certain attributes of 
rubber, plastic, and metal. Material is be- 
ing cast or bonded for applications such as 


CALIFORNIA: “Rustripper has ended pickling damage such as embrittle- industrial tires; drive, feed, and printing 


rolls; gears; couplings 


weeks: 


ment.” (Removing oil and light rust from machined landing gears before 
42 BERYLLIUM-COPPER TUBING 

ad P Superior Tube Co, 1568 Germantown 
NEW YORK: Now saving about $10.40 per day on removing rust and Ave. Norristown, Penna 6-page Data 
scale and producing brighter plate.” (Rustripper, added to reverse peer yer cern seth ae enum 
resistance, 


cadmium plating.) 


current cleaner in automatic plating machine, has eliminated seporate tubing, applications, corrosion 


pickling of wire towel racks before nickel and chrome plating.) production limits, heat treatment, and 
standard size tolerances. 


INDIANA: “Rustripper is the best barrel compound we ever used for VARIABLE SPEED DRIVE—M 

“—- " . A f .E SPEE "—Mara- 

this job. (Removing tough heat treat scale from steel screws.) "Total 43 thon Electric Manufacturing Corp, 

cleaning and zinc plating time has been cut in half.” Wausau, Wis. 4-page illustrated bulletin 

g 

SB-183 presents data on 3-element Auto- 

NEW JERSEY: "Only two cleaning rejects in first 15,000 parts plated.” a ae to seers ne — — 

x ‘ drive from an ac network. Pre-assemblex 

(After Rustripper was added to reverse current cleaner in automatic models are available in any size from 5 to 

plater to eliminate smut from tubular steel furniture.) 150 hp and larger. Covers range of ca- 

pacities, motor enclosures, control panels, 

NEW YORK: “Hadi trouble with light rust on business machine parts bee and auxiliary equipment available for any 

fore cadmium plating; also with smut left after electrocleaning. Rustripper arnt its aa 

cured both troubles.” MINIATURE THREADS AND 

TOOLS—J I Morris Co, Southbridge, 

A 14 m Mass. Catalog 98 contains data including 

y. -page illustratec rT ’ dimensions and tables on miniature threads 

FREE Pp & : i booklet called Here 8 the best between 56 and 160 per inch, as well as 

shortcut in the field of electroplating”’ tells about many i te a ae ae 

ways in which Oakite Rustripper can be of great value in the 45 NYLINED BEARINGS — Thomeon 

wT ‘ - ° : Industries, Inc, Manhasset, NY. 10- 

plating shop. Write to Oakite Products, Inc., 24 Rector page form 209 illustrates and describes ad- 

St.. New York 6 N Yy vantages and design features of bearings 

’ ° ° which consist of an outer sleeve of metal 

and a thin lining of Nylon bearing mate- 

rial (Nyliner). Tabular data on dimensions 

and load ratings, installation recommenda- 
tions included. 


AT THE ) VISIT OAKITE 
METAL SHOW BOOTH 1230 


46 SHORT-RUN STAMPINGS Small 
Lot Stamping Institute, 2525 Park 

Ave, Minneapolis 4, Minn. 14-page manual! 
offers suggestions in design specifications 
which are intended to help standardize 
short run stamping requirements and there- 
by lower production costs. Included are 
Technical Service Representatives in Principal Cities of U.S. and Canada tips about quantities, materials, tolerances, 
Sinest Sieliian Cibhe Mitten, Qabiie er blank design, piercing and 

nding. 
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Include Price in the Many Advantages Solid Brass Has Over 


e 
Other Materials Many concerns are discovering that the 
availability of solid brass—at competitive prices—makes it extremely advan- 
tageous to use in place of other materials. 

For example, parts of the desk lamp shown here made by J. Schrader Co., 
Cleveland, Ohio, are now being made of Bridgeport F-37 Ultra Fine Grain 
Brass Strip. Formerly, these same parts were made from a plated product. 
Now, with solid brass as an active cost competitor, its inherent qualities of 
workability, beauty and durability over other metals and methods are em- 
ployed with excellent results. 

This is an opportunity that warrants your attention. Your Bridgeport 
salesman will be glad to show you how solid brass can benefit your product. 
You'll find that he will work with you in every way. Look into the benefits 
of solid brass... including its cost. 
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matched 


to 
your job 


BRIDGEPORT BRASS 


Offices in Principal Cities « Conveniently Located 
Warehouses 


Bridgeport Brass Company, Bridgeport 2, Connecticut 
In Canada: Noranda Copper and Brass Ltd., Montreal 
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Bryant CENTALIGN Internal Grinders 
Increase Bearing Race Production up to 50% 








The results obtainable with Bryant CENTALIGN Internal 
Grinders are illustrated by the case of a well-known manufacturer 
of precision roller bearings, who recently installed a battery of 
CENTALIGNS in his plant. 

Previously, production difficulties had been posed by bearing 
design, and the necessity of adherence to very close tolerances. 
Accordingly, the manufacturer, in selecting his new production 
equipment, paid special attention to the factors of high produc- 
tion capability, extreme accuracy, and broad versatility. 

After exhaustive investigation, Bryant CENTALIGNS were 
chosen over all competitive grinders. The wisdom of this choice 
is shown by the results: production increased up to 50% on varied 
lots of 5000 to 50,000 pieces. Accuracy is held well within 
specified tolerances. 

The unique engineering features of the Bryant CENTA- 
LIGN offer you top production efficiency, too. Write for detailed 
literature on Bryant CENTALIGN Internal Grinders. 


BRYANT Chucking Grinder Co. 


10 CLINTON STREET, SPRINGFIELD, VERMONT 
Offices: Indianapolis e Cleveland « Chicago e Detroit « Mt. Vernon, N. Y. ¢ Philadelphia 
Iaternal Grinders ® Granite Surface Plates © Magnetic Drums for Computers © Special Machinery 
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Russell M Fellows, vice president and 
treasurer of the Fellows Gear Shaper 
Co, Springfield, Vt, has been elected 
chairman of the board. Son of founder 
Edwin R Fellows, he has been with 
the company since 1911 


Paul N Stanton has been named man- 
ager of the Machine Tool Division of 
Clearing Machine Corp, division of US 
Industries Inc. Mr Stanton was for- 
merly sales manager of the LaPointe 
Machine Tool Co 


NAMES IN THE NEWS... 


Edward B Nisbet has moved up from 
president to chairman of the board 
of Laminated Shim Co Inc, Glen- 
brook, Conn, and is succeeded by 
A V Anderson, formerly executive 
vice president. Merle L Lockwood 
has been elected executive vice pres- 
ident and director of Other 
newly elected officers: Richard Seipt, 
VP in charge of engineering, re- 
search and development; and Otto 
Hecht, VP production 


sales. 


E S Mathiesen, formerly assistant 
works manager, has been advanced 
to works manager at Cutler-Hammer 
Inc, Milwaukee. Named manager of 
operations production is C J Steinke, 
formerly superintendent of the North 
30th St plant. G W Bollin, also a for- 
mer assistant works manager, has 
been appointed manager of opera- 
tions planning. E H Comstock suc- 
ceeds Mr Steinke as North 30th St 
plant superintendent. 


Roy Fruehauf, president of Fruehauf 
Trailer Co, Detroit, has been promot- 
ed to chairman of the board and 
chief executive officer of the com- 
pany. He is succeeded as president 
and chief operating cfficer by Wil- 
liam E Grace, formerly executive 
vice president. 


Marvin E Waspe has been appointed 
plant manager for the Cincinnati 
Division of Bendix Aviation Corp. 
Mr Waspe, who was formerly as- 
sistant plant manager, will also be 
in charge of engineering. 


William J Ryan has been appointed 
assistant general manager of Cleve- 
land Crane & Engineering Co, Wick- 
liffe, Ohio. He was formerly plant 
superintendent. He is succeeded in 
that position by Ralph K Ford, for- 
Michigan district man- 
ager for Cleveland Crane’s Heavy 
Machinery Division 


merly sales 


J C Hydrick, who has been with 
three other H K Porter divisions over 
the last 10 has been named 
vice president and general manager 
of Porter’s Disston Division. Assist- 
ant to Mr Hydrick will be David C 
Cannon, who was formerly VP sale 
for Lawson Mfg Co 


years, 


Glenn B Warren, vice president and 
consulting engineer, Turbine Division, 
General Electric Co, has been elected 
of the American Society of 
will take 


president 
Mechanical 
office in December 


Engineers. He 


Robert H Morse, III, has been elected 
president, chairman of the Executive 
Committee, and general manager of 
Canadian Fairbanks-Morse Co Ltd, 
succeeding his father 


George M Seib, formerly secretary 
of Oakite Products Inc, New York, 
has been appointed vice president 
He is succeeded by his assistant, Er- 
win H Steif, as secretary. 


Roy Segerdahl, assistant chief engi- 
neer, has been appointed manager 
of the Quality Control Division of 
Ford Instrument Co, division of 
Sperry-Rand Corp 
Joseph P Ronco has been named 
sales manager for ceramic cutting 
tools for Gulton Industries Inc, 
Metuchen, N J. Mr Ronco, who was 
formerly with General Electric, will 


Donald T Brockman (left), formerly sales engineer for G A Gray Co, has ac- 
quired Wirthlin-Mann Co, Cincinnati mill supply and power transmission dis- 
tributors. B N Brockman, Jr (right) has left C J Harter Co, Houston machine 
tool distributors, to become vice president in charge of sales. He was advertising 


and export sales manager for 
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Will PRODUCTION LAPPING 
Prove Beneficial in MY Plant? 


x\ Get The Answer With 


YOUR OWN FREE ANALYSIS 


TECHNICAL 


"" Lapmaster 


It’s easy to prove to yourself whether production lapping will 
benefit your own manufacturing process...improve your product 
performance. Just send a few sample parts with surface finish 
specifications and production requirements to the Lapmaster 
Technical Service. 


We'll test run them in our experimental lapping laboratory and 
furnish you with a full production report. This complete special View of our experimental lapping 
. . . ° ° laboratory showing some of the equip- 
analysis will give everything you need to determine how profit- ment available to test run your sample 
° ° ° ts. o~ 
able the Lapmaster will be in your plant. Lapped samples will esis 


enable you to positively check product improvement. 


More than 80% of the successful Lapmaster installations now in 
daily operation started with just such an analysis. . . and in the 
majority of cases, the results have shown substantial savings. 
However, if the application is not practical or profitable for you, 
we are frank to report it. 


TECHNICAL BULLETINS FOR YOU—If you want additional 


information immediately, write for these latest Our lapping laboratory is giso 
. . . . equipped with the finest checking 
technical bulletins on producing and measuring ieatieienee bp daaiien am Gemenpeth 


precision flatness and finish. report of every experimental job. 


WHAT YOU CAN EXPECT FROM A LAPMASTER 


@ Surface finishes of 2 to 3 RMS and surface flatness within @ No downtime for truing lop plate . . . conditioning rings 
tolerances of .0000116” with absolute uniformity piece automatically keep plate flat and true. 
ofter piece. 

@ No production bottlenecks frequently caused by other 
lapping methods. 


@ Product performance and quality improved . . . rejects cut to 
o@ minimum . . . inspection costs reduced. 


Crane Packing Company, 6436 Oakton St., Morton Grove, lll. (Chicago Suburb) 
in Coneda: Crone Packing Co., lid., Hamilton, Ont. 


«Ue S Sx Ay S 


MECHANICAL PACKINGS SHAFT SEALS TEFLON PRODUCTS LAPPING MACHINES THREAD COMPOUNDS 


CRANE PACKING COMPANY 
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NAMES 
IN THE NEWS... 


be in charge of a greatly enlarged 
sales force for French ceramic tools. 


Louis B Haberman, formerly general 
manager of Consolidated Diesel Elec- 
tric Corp's Test Equipment Division, 
has been named vice president and 
general manager of Narda Hydrau- 
lics, new subsidiary of Narda Micro- 
wave Corp, Mineola, LI, NY. 


Robert L Rachor has been elected 
president of the Edward A Lynch 
Machinery Co, Wynnewood, Pa, suc- 
ceeding Edward A Lynch, who be 
comes vice president. 


J M Norris, formerly assistant man- 
ager of quality control for Ford 
Motor Co’s Aircraft Engine Division, 
has been appointed factory manager 
of Marquardt Aircraft Co’s ramjet 
manufacturing facility at Ogden, 
Utah. 


Felix W Braendel, executive vice 
president of Groov-Pin Corp, Ridge- 
field, N J, has been elected president 
of the company. Also named: Mrs 
E F Schniewind, vice president and 
secretary, and F O Becker, vice 
president and treasurer. 


Joseph N Kemple has been appoint- 
ed general manager of American 
Chain & Cable Co’s Page Steel & 
Wire Division, Monessen, Pa. He 
was formerly sales manager of the 
Division. 


Wilson T Groves has been named 
chief metallurgical engineer for 
Dana Corp, Toledo, succeeding S L 
Widrig, who is retiring. 


John S Kline has been named as- 
sistant general manager and chief 
executive of Carpenter Steel Co’s Al- 
loy Tube Division, Union, N J. He 
was controller for Carpenter’s Tube 
and Webb Wire Divisions. 


Frank T Majewski has been named 
executive vice president, and John 
O Wagner sales manager of Hicks 
Corp, Hyde Park, Mass. Mr Majew- 
ski was manager and Mr Wagner 
sales manager of M W Kellogg Co’s 
Rocket Division. 


Kenneth W Brown will be in charge 
of operations, and Jack Strickler in 
charge of administration for Boeing 
Airplane Co’s Pilotless Aircraft Di- 
vision, Seattle. Mr Brown will be 
replaced as manufacturing manager 
for the Division by Richard H Nel- 


son, factory manager. 
(continued on page 276) 
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Heres how 


Gp CAN INCREASE YOUR PRODUCTION 


. because CDT specializes in designing and building tools 
and machines for today’s high production demands. 


GZ CAN IMPROVE YOUR QUALITY 


. because CDT tools, jigs, fixtures and machines are 
precision engineered and built to the strictest requirements. 


Gp CAN LOWER YOUR PRODUCTION COSTS 


. by increasing the efficiency of your operation with special 
tools that do the job better—faster—more economically. 


Call on Columbus Die-Tool for your special tooling problems. A large 
creative engineering staff with experience in developing special tools 
and machines for hundreds of industries is at your service. Over 50,000 
square feet filled with precision “SE 
production equipment enables us 
to build fine tools and special 
purpose machines to exacting re- 
quirements. Avail yourself of the 
industry-wide experience of 
Columbus Die-Tool. 


FREE: New brochure listing facilities, equipment, etc. Write today. 


Columbus Die Fool 


AND MACHINE COMPANY 
P.O. BOX 750 * COLUMBUS, OHIO 
ESTABLISHED 1906 


Designers and manufacturers of JIGS ¢ FIXTURES ¢ SPECIAL TOOLS ¢@ 
UNITS FOR MACHINE TOOLS @ also Builders of Machine Tools Complete 
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West-Ing-Arc® Dynamic Reactor greatly enlarges 
the fields of applications for welding and results 
in many “plus” benefits at a small investment to 
the user of any semiautomatic or fully automatic 
welding process equipment employing constant 
potential (voltage) power source. 

If you presently use West-Ing-Arc equipment, or 
contemplate its use—the addition of the Dynamic 
Reactor results in cost-cutting extras ... in 
addition to the efficiencies already inherent in the 
West-Ing-Arc process. 

Order this versatile addition to your present 
equipment now! Or write for complete details on 
how this equipment can result in savings. Address: 
Dynamic Reactor, Welding Division, Westing- 
house Electric Corporation, 4454 Genesee Street, 
Buffalo 5, New York. J-22140 


you can BE SURE...1F is Westinghouse 


WATCH “WESTINGHOUSE LUCILLE BALL-DES! ARNAZ SHOWS,"’ CBS TY MONDAYS 
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A “triple cost-cutting” EXTRA 
for welding stainless, 
mild steels and aluminum 


tre INE WA wesr-no-are: 
DYNAMIC 
REACTOR 


FOR USE WITH AUTOMATIC AND SEMIAUTOMATIC GAS SHIELDED, DC 
WELDING EQUIPMENT UTILIZING CONSTANT POTENTIAL POWER SOURCES 


“ALL-POSITION” WELDING! 
Overhead—vertical up—and down! 
Stability of arc at reduced setting. 


REDUCED ELECTRODE WIRE COSTS! 
Use at least one size larger diameter 
wire with no change in current setting, 
voltage or feed speed. Cost reductions 
from 1¢ to 17¢ per pound of deposited 
weld metal. 


GREATER VERSATILITY! 

Light-gauge metals now may be arc 
welded. No slag removal problems; 
practically no “spatter” . . . finished 
products are ready to paint or plate. 
CO, gas shielding for mild steel hand 
gun welding is practical! 


2 LOW-COST, DUAL-RATED MODELS 
e Style 427C503G01— 150/300 amperes $4 
100% duty cycle—Zone 1 price* 5 9 
e Style 565D956G01—300/600 amperes $9 
100% duty cycle—Zone 1 price* HQ 
*Slightly higher in Zones 2 and 3 STYLE 427C503G01 


ORDER NOW! 


STYLE 565D956G01 


Watch Westinghouse for New Developments in Welding! 
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Goth NEW a. DIFFERENT 


5’ bed— 
31° centers 


base price 


PRECISION 
LATHES 


New. Revolution- 
ary double-box 
Headstock (Pat. 
Pend.) 


New. "WORK- 
HOLDING-ONLY" 
Spindle. 


New. Single-Shift 
Back Gear Lever on 
Headstock. 


New. Headstock 
and Apron running 
in oil. 


New. 1%” Hole through 
Spindle. 


New. 60-pitch Gear Box 
with built-in Lead Screw 
Reverse. 


F.O.B. Factory 


(Less Electricals) 


DIFFERENT 


New. Amazing LOW 
PRICE. 


Different. Spindle rigidly held in two large “Zero Precision” tapered roller bearings 


arranged in new box-type design. 


Different. Electrical switches and push-button stations fully enclosed in built-in well 


in headstock. 


Different. Two independent clutches in apron for selecting power feeds. 
Different. Cam-action tailstock clamp for rapid release and instant locking of tailstock. 
Different. Triple, cogged, V-belt outboard drive—eliminates intermediate shafts— 


delivers more power to spindle. 


This is an all new lathe that bridges the gap between conventional belt 
driven and geared head lathes. It combines the capacity and power of a 
geared head with the economy and flexibility of a belt driven lathe. Available 
with 5’, 6’ and 8’ bed lengths providing 31”, 42” and 66” center distances. 


Write for Circular 


SHELDON MACHINE CO., INC. 4234 Knox Avenue - Chicago, U.S.A. 


Now on display and being demonstrated by SHELDON Dealers everywhere, including: 


City Distributor 
Aurora (ill.) Valley Supply Tool Co., Inc. 
Boston Chandler & Farquhar Company 
Bridgeport J. L. Lucas and Sons, Inc. 
Buffalo Beals, McCarthy & Rogers, Inc. 
O'Connell Machinery Company 
Boyd Wagner Company 
Crown Supply Company 
Harry Lee and Sons Company 
Cincinnati Cincinnati Machinery Company 
Cleveland Garco Machinery, Inc 
Denver Mine and Smelter Supply Company 
Detroit J. Lee Hackett Company 
Charlies A. Strelinger Company 
Elkhart (ind.) Niblock Machinery, Inc. 
Houston Rex Supply Corporation 


Chicago 
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City Distributor 
Los Angeles Harron Rickard & McCone Co. 
of So. Calif. 
Seaboard Machinery Company 
State Machine Tool Company 
Satterlee Company 
Ralph Hochman Company 
Dixie Mill Supply Company 
Morris Abrams, Inc. 
Rudolph Bass 
Delta Equipment Company 
BHS Machinery 
Company 
Complete Industrial 
Supply Company 


Milwaukee 
Minneapolis 
Newark 
New Orleans 
New York City 


Philadelphia 
South San Francisco 


Tucson 


NAMES 
IN THE NEWS... 


Kenneth P Coan has been appointed 
assistant manager of Chain Belt Co’s 
Chain and Transmission Division. He 
was formerly export manager. 


Walter F Manning has been named 
to the newly created post of plant 
superintendent at Titan Metal Mfg 
Co’s new Brass & Bronze Products 
Plant at Newark, Calif. 


E Roy Grant has been named vice 
president and manager of the Rocky 
Mountain Division of Armco Drain- 
age & Metal Products Inc. 


John E Tillman has been named plant 
manager of CG Electronics Corp, a 
division of Gulton Industries Inc at 
Albuquerque, N M. He was formerly 
with General Electric. 


Arthur Schiefelbein, regional repre- 
sentative for Mechanical Air Con- 
trols Inc, Detroit, has succeeded 
Norman Archer, recently retired, as 
general sales manager. 


B C Hammer, formerly superintend- 
ent of the Mancelona Division of 
Arthur Colton Co, has been named 
plant superintendent for Elizabeth 
Carbide Die Co Inc, McKeesport, Pa. 


Erik G Erikson has been named 
assistant works manager of Western 
Electric Co’s Hawthorne Works, Chi- 
cago. 


Alan Graham has left Arvey Corp, 
Chicago, to become assistant to the 
general manager of Clad-Rex Corp, 
also of Chicago. 


Obituaries 

Walter H Gebhart, Sr, 63, who had 
been with Henry Disston & Sons Inc 
for 46 years, the last 15 as execu- 
tive vice president, died in the Jer- 
sey Central railroad wreck Septem- 
ber 15. He had been president of the 
Screw Research Association, execu- 
tive secretary of the File Manufac- 
turers Association, Hack and 
Bandsaw Manufacturers Association, 
American Ground Flat Stock Associ- 
ation, and Aluminum § Extruders 
Council. 


Raymond Paul Kells, 58, chief serv- 
ice engineer, Latrobe Steel Co, died 
September 10 in Pittsburgh. With 
Latrobe for 40 years, Mr Kells was 
instrumental in developing sulphur- 
ized, free-machining high-speed 
steels, was a leading authority on 
application and heat treatment of 
high-speed steels. 
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| Talde Paddles Last 50 Times Longer! 


HARDEST MAN-MADE METAL! 


TALIDE METAL, a tungsten carbide of superior quality, is harder, stronger, 
and more resistant to abrasion than any other metal. Properly applied, it 
gives superior service on applications where wear, heat, strain, and shock are 
destructive to other metals. 


@ ABRASION RESISTANCE— Up to 100 times that of steel. 

@ COMPRESSIVE STRENGTH— Higher than all melted, cast or forged 
metals and alloys. 

@ RESISTANCE TO DEFORMATION— 2 to 3 times greater than steel. 

* —— Resists oxidation and thermal shock up to 

@ THERMAL EXPANSION— Less than half the rate of steel, “creep” is 
negligible. 

@ FRICTIONAL RESISTANCE— Lower than steel, non-galling, “slippery” 
properties higher. 


ALL TALIDE METAL grades are made in latest type vacuum electric 
furnaces by precision methods under rigid control. A wide variety of shapes 
and sizes can be supplied—up to 25” in diameter, 100” in length, and 5000 
pounds by weight. Parts can be supplied to any grit finish required down to 
one micro-inch. The physical properties of the most commonly used grades 
are listed below. Other grades are available for specialized applications. 


PHYSICAL PROPERTIES OF TALIDE METAL (P. S. I) 


x 
Steel Paddle After \Yy 2 
Less Than 50 Hours 

(Worn to 1/2 Length) Ww, \) 
A) te 


4 


Talide-Tipped Paddle 
After 2500 Hours 
(Negligible Wear) 


Leading brick manufacturer reports Talide-tipped 
pug mill paddles have outlasted 50 sets of hard- 
faced steel paddles to date—and are still in use. 
Operation involves mixing abrasive ceramic, 
clay and brick compositions. 

TALIDE METAL is saving industry millions of 
dollars annually by wear-proofing vital parts on 
machine tools, presses, pumps, compressors and 
other types of processing equipment used in the 
steel, oil, chemical, plastic, auto, rubber, textile, 
glass, ceramic, mining and metalworking industry. 


Ys 


BALLS & SEATS 
FOR CHECK VALVES 


COMPRESSOR 
SLEEVES & RINGS 








Rockwell | Specific |T: pressive | ©o-Efficient 


Application | Operation Talide “a” | Gravity | Rupture of Thermal 
Strength | Strength | Expansion 





Grade | Hardness | (Density) 
No Shock 235,000; 710,000 |3.00x10-6 





C-91 | 91.8 | 14.90 
WEAR 265,000 | 670,000 |3.65x10-6 


Light Shock 





SURFACE 


C-99 | 91.0 | 14.75 
Medium Shock 295,000 | 635,000 |4.00x10-6 





C-88 | 89.5 | 14.55 
Light 315,000; 600,000 | 3.75x10-6 





C-85| 88.4 | 14.25 
IMPACT | Medium C-80/ 87.0 | 13.85 | 335,000} 550,000 (4.50x10-6 
































Heavy C-75} 85.0 | 13.15 | 355,000| 500,000 |5.00x10-6 








Note: Hardness values may vary plus or minus .2 to .3 on individual lots. 





Send for new 76-page catalog 
56-G or ask for sales 


engineer to call. 


Metal Carbides Corporation 
Youngstown 12, Ohio 


HEAVY METAL 


HOT PRESSED AND SINTERED CARBIDES « VACUUM METALS 
ALUMINUM OXIDE - 


HI-TEMP. ALLOYS 


OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 
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WILSON “ROCKWELL” 


HARDNESS TESTERS 
WORLD’S STANDARD OF ACCURACY ACCO 


for Better . “ROCKWELL” 


EQUIPMENT for EVERY 
Hardness Testing 
Requirement 


No matter what your hardness testing requirements are, there’s Twinisoter 
a WILSON “ROCKWELL”’ instrument to do the job. Choose from 
this complete selection of hardness testers: 

“ROCKWELL” —for most hardness testing functions. 
Superficial—for extremely shallow indentations. 
Twintester—combines functions of ““ROCKWELL’”’ and “ROCK- 
WELL” Superficial testers. 

Semi-Automatic (manual feed) and Fully Automatic—for auto- 
matically classifying tested pieces as CORRECT, TOO HARD, or 
TOO sorT—at test rates up to 1000 pieces per hour. 

Special Machines—for testing large objects, obtaining internal 
readings, and other unusual applications. 

ALL WILSON “ROCKWELL” hardness testers provide 
these advantages: 

Accurate performance—precision built, with exact calibration, 
for consistently correct results. 

Long life—durable as a machine tool. 

Easy operation—even an unskilled operator can get perfect 
readings. All controls conveniently grouped. 

Easy maintenance—interchangeable mechanisms, with spindles 
mounted on oil-less bearings. 


Superficial 





DIAMOND “BRALE” PENETRATORS 
for perfect testing every time 


A perfect diamond penetrator is essential to accurate hardness 
testing. Since one point of hardness on the “ROCKWELL” scale 
represents only 80 millionths of an inch of penetration—only 40 
millionths on a Superficial tester—the slightest imperfection 
will cause a false reading. 

Only perfect Wilson Diamond Brale Penetrators are sold. Each 
diamond is flawless, with no chips or cracks. It’s cut to an exact 
shape. Microscopic inspection and a comparator check of every 
diamond—one at a time—assure this perfection—and assure 
you of accurate hardness testing every time. 

Automatic 





A COMPLETE LIBRARY of Helpful Information 


A wide variety of bulletins tells about hardness testing, 

and describes the many instruments, accessories, and 

services Wilson offers. Write for your choice: 

DH-325—wILSON “ROCKWELL” Hardness Testers ¢ 

DH-326—‘“‘ROocKWELL” Superficial Hardness Testers 

e TT-58—“ROCKWELL” Twintester « DH-327—Special TUKON Tester 
“ROCKWELL” Testers, including Automatic and mi- (for MICRO and 
Automatic models « DH-328—tTuKON Tester, for pre- MACRO testing) 
cision MICRO and MACRO testing 


MECHANICAL INSTRUMENT DIVISION | 
AMERICAN CHAIN & CABLE ; i 


230-B Park Avenue, New York 17, N.Y. b siti halle | 





278 CIRCLE 374 READER SERVICE CARD American Machinist * October 20 1958 





culty One w Stat 


speedy accurate milling! 


No. 2-20DS 
Double Spindle fo 
two milling opera 
tions ... 20” i 
travel 


rt sg 
table. Hydraulic feed 


for 


64 


full automatic 


hydraulic 


feed. 


You'll turn out milling jobs with stepped up speed and 


accuracy with the work on Kent-Owens Machines! 


extra-rugged Millers are performance-proved ... 
88 
practical in every detail. Advanced features 


versatile . . 


These 


simple... 


throughout! Twin-post head mounting assures balanced load. 
Only two gear contacts, motor to spindle, means greater 


SS * Poa 
table travel . 

i2” table . 
automatic hy draulic 
feed. 


cutting efficiency. Check your needs! Write today for bulle- 
tins on wide range of hydraulic and hand-operated machines. 
Also, let Kent-Owens design and build your tooling and 
special machines. Kent-Owens Machine Co., Toledo, Ohio. 


American Machinist ° 


CALL ON 


KENT-OWENS 


for milling machines 


October 20, 1958 


No. 1- «+s 06" wile 
travel ... 32’ x 9’’ table 

. hydraulic table feed . . . 
full automatic cycle. 


No. 


1- 
feed to 


hea 


table travel .. . 


Hand 


table and 
se oe 


head 


counter-balance is 
adjustable. 


KENT-OWENS REPRESENTATIVES 


BOSTON 
General Machinery Corp. 
BUFFALO 


Beesley-Hofmann Mach'y Co. 


CHICAGO. 
Four States Mach'y Company 
CLEVELAND 
Garco Mechiney, Inc. 
DALLAS 
Huster Machine Tool Co, 
DAYTON 
C. H. Gosiger Mach’y Co. 
DETROIT 
A. C. Haberkorn Mach'y Co. 


FT. WAY? 
Oatis Machinery Co. 


GRAND RAPIDS 
Joseph Monahan & Co. 


HAMILTON, ONT. 
FP. F. Barber Mach'y 
Company 
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HARTFORD 
Harrington-W ilson-Daum 
orporation 


HOUSTON 


Oliver H. Van Horn Co., Inc. 


INDIANAPOLIS 
Oatis Machinery Co. 
KANSAS CITY 
Eichman Machinery Co. 
LOS ANGELES 
achinery 
Sales Co 
MILWAUKEE 
Four States Mach'y Company 
MINNEAPOLIS 
The Satterlee Company 


MOLINE 
John J. Normoyle Co. 


MONTREAL 
F. F. Barber Mach'y Co. 


NEW ORLEANS 
Oliver H. Van Horn Co.. Inc 


NEW YORK 
Harrington-Wilson-Daum 
Carpesetien 


OMAHA 
The Balbach Co 
PHILADELPHIA 
Calco Machinery Company 


PITTSBURGH 
Barney Machinery Company 


ROCHESTER 


Schiefer-Philipp Machinery Corp. 


SAN FRANCISCO 
Bulowi Machinery Co. @ 


ST. LOUIS 
Wm. Scheer Company 
SEATTL 
Starbuck Machine Tool Co. 
RACUSE 
J}. F. Owens Mach'y Company 


TORONTO, ONT 
F. F. Barber Mach'y Company 


WINDSOR, ONT. 
F. F. Barber Mach'y Company 
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Machines both ends 
Simultaneously. Holds 
within .005 on length. 


For POINTING, HOLLOW MILLING, FACING, 
CHAMFERING and THREADING STUDS and RODS 


Handles studs and rods up to 1-1/2” diameter and 
tubing up to 2-1/4” diameter. Minimum length 1-1/2”. 


Production rates up to 3600 pieces per hour. Equip- 
ped with magazine type hopper or an automatic feed 
hopper may be attached for short lengths. 


_ Easy adjustment for length and diameter. Hopper also 


adjustable for a range of diameters. The 5200 is flexi- 
ry 4 ble in speed and feed adjustments. 
Air-hydraulic control with variable speed drives to 
cutting spindles. Length of cut to each head inde- 
P — pendent of the other. Adjustable cut length can be 
‘ 2] held within .001”. 


CHAMFER AND REAM ENDS 


THREAD AND DRILL ENDS 


Face, ° . . 
Automatic machine shutoff in event of part jamming. 


Push button clears machine to resume operation. 


THE ECONOMY LINE 
Automatic Shaving Machines Automatic Pointing Machines 


Automatic Pointing & Shaving Machines Semi-automatic Pointing Machines 
Automatic Pointing & Threading Machines 
Double End Automatic Pointing Machines 


Typical Operations Performed 
on TYPE 5200 Double End 
Automatic Pointing Machines 


THE 2H) )/ENGINEERING CO. 


WILLOUGHBY, OHIO 


Designers and Manufacturers of 


! 
eevee Om Secondary Operation Machines since 1915 
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ALL _PURPOSES 


for 


MARKING MACHINES 


ACROJECT 


7 and EMBOSS! 
eres MACHINE A 


‘ any 
7-17 Morrell St., Elizabeth, N. J. 
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: a 
Toolmakers’ microscope reads to 0.0001” and 
1 minute of arc. Co-ordinate range 4” x 2”. 
Compact built-in rotary stage. 


Make precise measurements 
to 0.0001” and cut rejects 
with Gaertner microscopes 


Here are reliable, easy-to-use micro- 
scopes for precise, indisputable measure- 
ment of piece parts, tools, dies, thread 
gages, templates, jigs, fixtures, etc. With 
these instruments you make direct, non- 
destructive measurements — no contact, 
no distortion, images are sharp and clear. 


Through the engineering facilities at 
our Chicago plant, these versatile, well- 
constructed microscopes can be adapted 
to meet your exact needs. Find out now 
how you can gain new production savings 
with Gaertner measuring microscopes. 


Coordinate 
Measuring Microscope 


High precision, 

low cost instrument 
for 2-dimensional 
linear measurement. 
Range 2” x 2”, 
reading to 0.0001"’. 


Micrometer 

Slide Comparator 
Reliable, low cost 
instrument for linear 
measurement. Ranges 


up to 4", reading to 
0.0001" or 0.00005". 


Scale Micrometer or 
Shop Microscope 
High quality, low cost 
instrument with range 
up to 0.100". Reading to 
0.001", easy inter- 
polation to 0.0002". 


Write for Bulletin 161-54 


The Gaertner 
Scientifie Corporation 
1259 Wrightwood Ave., Chicago 14, Ill. 

Telephone: BUckingham 1-5335 
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WEIN 1/11) & Ld hes 


ann me . ae ae 


| tn 
NEW BALL BEARING PLANT 
*2 MILES SOUTH - N 
EXT INTERSECT 
pay Bene rs ws ono wRSECTON 


GOOD SIGN FOR BEARING BUYERS! On Michigan’s famed Willow Run Expressway, 
signs like the one above point to the newly completed Hoover plant. Here, new 
equipment and modern techniques are skillfully utilized to produce increased quantities and 
additional types of America’s Quality Balls and Bearings. Hoover has made 
these major improvements to provide better service for present customers . . . to serve more 
and more new customers. You are invited to write for complete information about 
Hoover products. Watch Hoover for future announcements of interest to bearing buyers. 


[ODO@ux21r° 


BALL AND BEARING COMPANY 
5400 South State Road, Ann Arbor, Michigan 
Los Angeles Sales Office and Warehouse: 2020 South Figueroa, Los Angeles 7, California 
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Mr. Buyer...here’s a 3 inch bar machine you can’t 


me ‘i : : ’ 
af, sauEeESBE we afford not to investigate. It’s new from the top of the 
* 


ano® column to the bottom of the base... All new speeds and 


feeds, plus a versatility of job applications make it a 
real money maker. All new construction features offer 
a truly strong, rugged machine...and the pay-off... 
Literature, just off the it’s priced amazingly low, every shop can afford one 


press, covers features 
and specifications. ...write, wire or phone for complete information. 


THE PORTAGE MACHINE COMPANY 


1026 SWEITZER AVE., AKRON 11, OHIO 
PORTAGE 2-0211 TWX AK266 


BVILDERS OF PRECISION MACHINE TOOLS, SPECIAL AND PRODUCTION MACHINERY SINCE 1916 
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REID Model 618 P REID Germanium slicing machine REID-0-MATIC 824 


Power Table Power Crossfeed All Electric Production and Toolroom 
precision surface grinder 


REID Model 618 H REID Electrolytic surface grinder REID Model 618 PT 
Hand operated (Table and Crossfeed) (Power Table Hand Crossfeed shown 
with wet grinding attachment) 


REID Precision Surface Grinders meet a wide range 
of toolroom and production needs. As proof of this 
versatility Rem Grinders are in everyday use in 
thousands of leading industrial plants. 


Nearly 60 years of manufacturing experience are 
represented in Rep Grinders, and our engineering 
contributions in this field of precision are a matter 
of record. 


For low cost, dependable performance . . . spe- 
cify REID. . . the quality Surface Grinder. Available 
in several sizes . . . write for descriptive literature 
today. 


Manufacturers of precision 
surface grinders for 
production and toolroom needs 


REID PRECISION SURFACE GRINDERS 


REID BROTHERS COMPANY, INC. / 134A ELLIOTT ST. / BEVERLY, MASSACHUSETTS 
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.Our Key To Your Quality 


ae 
~~ 
- 


CIRCLE R precision underwrites your precision by holding within 
very close tolerances, where required. When applied to Circoloy — 
our special alloy — this exacting manufacture adds precise perform 
ence to saws that greatly outperform HSS in service life, longer 
production runs, superior cutting, lower cost. Ask your Circle R 
representative when to use Circoloy saws, especially in automation 

BURBANK INDIANAPOLIS PHOENIX 

CHICAGO MILWAUKEE PITTSBURGH 

CLEVELAND NEW YORK CITY PROVIDENCE 

DAYTON PHILADELPHIA ROCHESTER 

DETROIT MONTREAL ST. LOUIS 

HACKENSACK WESTBURY, 1.1. 
636-7 
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WHAT'S THE FUTURE OF NUMERICAL CONTROL? 


“Within three to five years,” said a large machine-tool builder's chief engineer, 
“Numerical Control will cause major changes in current manufacturing methods.” 
The reasons for this forecast are fully reported in our Special Report, “Numerical 
Control—What It Means to Metalworking.” 24 pages with photos—35¢ a copy. 
For copies write our Reader Service Department. 
American Machinist 
McGraw-Hill Building, New York 36, N.Y. 








MAGNE - BLOX 


LAMINATED PARALLELS 
AND V-BLOCKS 
Seve Your Magnetic Chucks 
Eliminate Clamps 
: Eliminate Holding Devices 
®@ Grind Work Square 


© Grind Work Parallel UNIVERSAL SET 





®@ Hold Round Pieces IN CASE 
WRITE FOR ILLUSTRATED FOLDER 





C7 20M 1354: @ OP i ooam LAFAYETTE STREET NEW YORK 12, N.Y. 
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ALCOA ALUMINUM 
FASTENERS ARE 
AVAILABLE LOCALLY! 


Yes, you have only to pick up your 
phone to “call in” the Alcoa® Alu- 
minum Fasteners you need. Your local 
Alcoa distributor has them in all stand- 
ard sizes and types for immediate de- 
livery. “Specials” are available, too! 
Get the lasting sales appeal that 
Alcoa Aluminum Fasteners give your 
aluminum products with their perfect 
color match, resistance to both gal- 
vanic and atmospheric corrosion. See 
the Yellow Pages of your telephone 
directory for your nearest Alcoa 
distributor. 


a Atcoa @ 


ALUMINUM 


Fastemees 








ALCOA THEATRE 
Fine Entertainment 
Alternate Monday Evenings 








Aluminum Company of America 
2238-K Alcoa Bidg., Pittsburgh 19, Pa. 


Gentlemen: Please ~y i complete specification data 
ond ples of Alco: i Fasteners. 








Nome 
Tite ———___— 
Company 


Address 
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American Machinist 


Firth Sterling ... 


PIONEER IN 


AND 


Only Circle C is quality controlle 
by impact testing 


Every Circle C High Speed tool bit is tested under 
impact to make sure you get the best bit that can be 
made. This is the final test in a series of quality con- 
trol checks made during each stage of production, 
from Firth Sterling’s exclusive double melting process 
to the finished bit. 

Being double melted, Circle C has greater ho- 
mogeneity that assures toughness and consistent per- 
formance, delivers cutting capacity far beyond that 
of ordinary high speed steels. With Circle C bits you 
can use higher operating speeds, obtain longer tool 
life and increase your production. And the practical, 
well balanced composition gives Circle C unusual red- 
hardness and wear resistance, provides ONE grade 
for almost all your machining operations. 





Circle C is one of a family of outstanding high 
speed steels, including Van Chip, Blue Chip and 
Star-Mo, accepted throughout industry for reducing 
machining costs today. All are evidence of Firth 
Sterling’s metallurgical leadership—a background of 
over 68 years of research and development. 

* * * 

For assistance with your metallurgical problems, 
powder or molten, simply call your nearest Firth 
Sterling sales office or distributor. For complete in- 
formation on High Speed tool bits—and the new 
Circle C throw away inserts—write for descriptive 
bulletin TBI-57: FIRTH STERLING, INC., Dept. 
91K, 3113 Forbes St., Pittsburgh 30, Pa. Offices and 
warehouses in principal cities. 


Your Future is Great in a Growing America 


ep heeueres OF Jirth Sterling METALLURGY 


HIGH SPEED STEELS + TOOL & DIE STEELS «+ 
SINTERED TUNGSTEN CARBIDES + 


October 20, 1958 


STAINLESS SPECIALTIES «+ 
HEAVY METAL «+ 
STERVAC & STERCON SUPER ALLOYS 


HIGH TEMPERATURE ALLOYS 


CERMETS + CHROMIUM CARBIDES 





L.TEN METALLURGY 


New 


GREAVES 
2-XH Milling Machines 


The completely new 
GREAVES No. 2-XH Mill- 
ing Machine brings added 
versatility, increased oper- 
ational ease, and more 
power where it's needed 
most... at the cutter! 

It utilizes two motors, one 
for spindle drive; a sepa- 
motor for moving 


saddle and knee. 


rate 
table, 
Compare this and the other + 
outstanding features of the 

You'll ws 
see why Greaves is “The 

MOST Mill for the LEAST 

Money.” 


new Greaves Mill. 


Write for detailed literature! 


GREAVES 


J. 


A. FAY & EGAN COMPANY 


2100 Eastern Avenue, Cincinnati 2, Ohio 
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more 
power at 
the cutter! 


PLAIN AND 
UNIVERSAL 
MODELS 


Wide range of speed/feed combinations 
for any type material, any type job. 


Heavy, internally ribbed column casting 
and heavy duty rectangular overarm for 
maximum rigidity. 


Large, heavy-duty knee, saddle and table 
provide accuracy for all types of milling. 


New 7% HP spindle drive motor, with 
separate motor for movable components, 
provides extra power for heavy milling. 


Easy-to-reach controls. Handwheels and 
vertical crank disengage automatically 
when not in use. 


New rapid traverse lever within operating 
control area. 


Separate drive motor for table, saddle 
and knee provides more smooth balanced 
power at the cutter. 


SERVICE CARD 








new 1958 
CATALOG 


MONTGOME 


92 
TIME SAVERS 
FOR TOOL MAKERS 


INC 
MONTGOMERY & CO., aS. 
ris Ave., Springfield, 
ee “D Rexel 6-4767 


sen nenen SERVICE CARD TODAT FOR YOUR OS 











PRODUCTION 
METHODS 
at GRAFLEX 


Here are details of unique preci- 
sion production methods ot Gra- 
flex Inc., Rochester. An American 
Mochinist Special Report. 20 


pages, illustrated, 25 cents a copy. 


READER SERVICE DEPT. 


American Machinist 
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Are you 
collecting 
antiques in 
your shop? 


You 


realize how 


when you 


shoc ked 


much of 


might be 
elderly your 


equipment has become. And _ with 
middle-aged machines has probably 
come some expensive declines in pro- 


duction efficiency. 


\ good yardstick to determine your 
production “strength” is the 8th In- 
ventory of Metalworking Production 
Equipment that American Machinist 
will publish on Nov. 17, 1958. 


Metal- 


working production equipment in the 


\{ census of every piece of 


United States. the Inventory covers 


over 3 million machines 


One hundred and sixty-seven differ- 
ent types of equipment are listed 


(and cross-tabulated) by age. in- 
dustry group and geographical area. 
It's the most exhaustive compilation 


kind that is available any- 


of this 


where. 


is contained in your 
Machin- 


ist: is a permanent reference piece 


The Inventory 
regular issue of American 
that you will want to keep for use in 


coming years. 


Under present conditions, production 
efficiency is a “must” and the Inven- 
tory Issue of American Machinist 
can be vital to you in determining 


that your plant “measures up”. 


Don’t miss tt... 


The Inventory 
I ssue...out 


Nov. 17, 1958 
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At Westinghouse, 
production men agree 
on economy 

of Wean 

coil processing 


Until recently, the Electric Appliance Division plant 
of Westinghouse Electric at Columbus, Ohio was sup- 
plying its production lines with steel purchased in sheet 
form and individually resquared. Some 75 sheet sizes 
had to be stocked to meet varying requirements. 

The installation of Wean slitting and shearing lines 
in August, 1957 was made after a careful cost analysis 
of this production process. Now, after five months 
operating experience, here is how production manage- 
ment at this Westinghouse plant summarizes the ad- 
vantages of the Wean coil processing system: 

Materials Savings: in addition to the initial savings 
realized by the purchase of coil rather than sheet, scrap 
is reduced by the close control and accuracy possible 
on Wean slitting and shearing equipment. Coil is slit in 
a variety of widths, from 3 to 48 inches, to supply both 
the shearing line and press lines, now being coil-fed. ¢ 

Inventory Savings: 3 or 4 standard coil sizes now 
provide the production flexibility for which 75 sizes of 
mill-prepared sheet were previously required. In addi- 
tion, prime plant space for sheet production and storage 
has been reduced and inventory turnover increased. 

Low-Cost Versatility: differing assembly line require- 
ments for sheet are now met quickly and easily, without 
production delay or the expense of special purchases. 

Mr. M. W. Stretch, right, of the Manufacturing Plan- The mechanized handling of metal possible with the 

ning Department, and his assistant, Mr. M. Avery, Cihnnen ailhiiliieet inte iateseinns Siien din ie dailies 

discuss Wean’s slitting line “after hours.” oan o ang aay SRESING Snes S _ aes FOGUCE sats 
labor costs, freeing men for work in other production 
departments. And the production rate of the Wean 
system is more than adequate to match the plant’s 
usage of coil and sheet: in one three-day period, 350 
tons of coil were processed on the shearing line. 

If you use sheet steel in quantity, it’s likely that these 
same savings could result from your plant’s use of 
Wean slitting and shearing equipment. One of our ex- 
perienced sales engineers will be glad to explore with 
you the economics of processing from coil to fill your 
production requirements. May we hear from you? 


WEHAN HOQOUIPMENT CORPORATION 


CLEVELAND 17, OHIO 
Detroit « Chicago + Newark 
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Gregory Grass  CGQOMPARE 
THE COSTS! 


BUY GRANT GEARS 
FOR O.E.M. AND SAVE 25% 


Here is a typical comparison — 50 sets of gears Yes, you can save 25% in actual costs when you 


and pinions to meet assembly specifications: specify Grant customized gears instead of making 


Set of stock gears unaltered Set of Grant time-consuming alterations to fit stock gears to your 
Rebore shaft hole /per pr customized gears needs. Layout, scheduling and machine time are 


Cut Raguny /per ge to sour Cpemenemene, eliminated, plus hidden costs for paperwork, 
Drill and tap for set screw /per pr. 40 ready for installation z : 
321.90 par $15.75 pair handling and spoilage. 
In addition to cost savings Grant customized gears 
save you time because they are ready for immediate 
assembly; rigid inspection prior to shipment makes 
certain that all gears are uniformly accurate to 


insure maximum dependability and eliminate rejects. 


For all original equipment applications, you will 
be dollars ahead when you specify Grant customized 
gears. Send us your specifications for an immediate 
quotation — no obligation of course. 


ESTABLISHED “Y)” ; GRANT GEAR WORKS, INC. WEST SECOND STREET, BOSTON 27, MASS. 


IN 1 
sg + Catalog Available on Customized Gears - Precision Gears + Speed Reducers 
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You can tell 


the DuGiF man 
by the length of his product line! 


He has the most complete line of ball and roller For his own experience is backed by that of versa- 

bearings available — many thousands of sizes all tile application engineers and bearing designers. 

told! That's why he’s so dependable—comes Why not take advantage of his promptness 

through, time after time. and services today? You can’t find anyone with 
He can help you out with bearing service, too. a more complete product line. 


EVERY TYPE-—EVERY USE 


okF. 


SKF INDUSTRIES. INC.. PHILADELPHIA 32. PA. 


* REG. U.S. PAT. OFF. 


American Machinist + October 20, 1958 CIRCLE 393 READER SERVICE CARD 289 





DIAL THE SET-UP 
PUSH THE BUTTON 
YOU'RE IN PRODUCTION! 





(SENECA 
f : 
Sisal S 
% a L< g ae 


& 


rARLS 








Seneca Falls 
Model Q Tracer Lathe 
with Chip Guards Removed 


ALL THE ADVANTAGES OF TAPE CONTROL 
WITHOUT THE COMPLICATIONS AND LIMITATIONS 


@ In this new system of machine management @ The system operates automatically on the in- 
all roughing dimensions may be preset on mi- formation set up on the “pass control” dials. 


crometer dials in three settings for each pass: 
Only one tracer template is required and rough 


Ist —Dial start of cut. 
s tal start of cu and finish trace can be used. 


2nd—Dial end of cut. 


3rd —Dial diameter setting. The system automatically switches from fixed 


@ Provision may be made for as many as ten diameter to template control. 
passes across the work. 
Automatic machine cycle controlled from a 


Phone, wire or write for full " es ae 
single “starting” button. 


information on this sensa- 


tional Seneca Falls Dial ’ : 
ENECA Type, Multiple Pass Machine The system can be applied to any machine or 


Management System. automation sequence. 
ALLS 


AACHINE 


—- ict i-=-—= 20°00 £0) @0-.-ceignee SENECA FALLS MACHINE CO. 


| SENECA FALLS, NEW YOR K 


\ eS aes 4 


Lo-swing Lathes and Seneca Falls Machine Toots, Automation and Electronics 
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An extrusion die’s performance depends on strength and 
toughness at its center. And the center can only have as much 
strength and toughness as the ingot from which it came. 
That's why Met-tTrRot hot work die steels, Carpenter No. 345 
and No. 883, for instance, invariably outperform other 

die steels used in aluminum extrusion. 

MEL-TROL is a system combining the newest and best quality 
controls and an exclusive new, patented ingot mold. It 
produces ingots that are of consistently greater uniformity 
and better quality through the core than any die steels yet 


produced by conventional methods. 


Ask for Carpenter No. 345 and No. 883. Your Carpenter 
R representative will help you select the one best for your 
needs from large local stocks. Place your order today. 
= 


at work 


arpenter 


The Carpenter Steel Company, Main Office and Mills, Reading, Pa. 
Alloy Tube Division, Union, N. J. 

Carpenter Steel of New England, Inc., Bridgeport, Conn. 

Webb Wire Division, New Brunswick, N. J 
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HERE’S ONE ECONOMIST WHO 


tals your Languag 


TEP into Dexter “‘Dex”’ Keezer’s office in 
the McGraw-Hill Building, and you won't 
find a chart anywhere—even though he is 
Vice President and Director of the Depart- 
ment of Economics. But you will find pictures 
of the trout he catches on his fly-fishing ex- 
peditions. You'll see family photographs, car- 
toons, paintings. And you'll get some idea of 
what kind of a man Dexter Merriam Keezer is. 
Here’s a professional economist who puts 
complex economic findings into language 
that’s easy to understand—and cloaks it with 
sparkling humor. One place Dex has never 
worked from is the proverbial ivory tower. 
But he has been newspaper correspondent 
and editor for three different newspapers. He 
has been on the faculty of four colleges, and 
President of Reed College, Portland, Oregon. 
He served in a succession of government jobs, 
such as Deputy Administrator of the Office of 
Price Administration during the war, Eco- 
nomic Advisor of the Mission for Economic 
Affairs in London, Public Member of the 
National War Labor Board. 
Dex Keezer has been author of a number of 
books on economics. Currently, he is writing 


a series on down-to-earth economics for a 


leading newspaper magazine supplement. But 
these are not his most widely read and quoted 
works. These are hidden under departmental 
anonymity. Dex and his associates gather, 
interpret and exchange economic informa- 
tion among McGraw-Hill editors. And yearly, 
for the past ten years, they have issued 
McGraw-Hill’s “Business Plans for New 
Plants and Equipment”—one of the most 
significant and widely-used yardsticks of this 
country’s economic well-being. 

Dex is a specialist in his day-to-day work. 
He knows his field, lives with the problems of 
McGraw-Hill magazines’ readers in business 
and industry. In this he is typical of McGraw- 
Hill people. For they are all dedicated to pro- 
ducing magazines and information that best 
serve their readers. That's why every 
McGraw-Hill magazine is able to provide the 
kind of editorial leadership that attracts an 
alert, interested audience. 

This audience takes an active part in the 
buying decisions affecting what you make or 
sell. You can reach them regularly and most 
economically through your advertising in 


the McGraw-Hill magazines they pay to read. 


MeGraw-Hill Publications 


McGraw-Hill Publishing Company, Inc., 330 West 42nd Street, New York 36, N.Y. 
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1 MIckeRs. Mam: ls your 
| MAGNECLUTCH. Scala | equipment 


hoe oee eee eee ee still 


The most versatile and dependable 


clutch for power transmission and torque control... efficient? 


MAGNECLUTCHES lick the toughest application problems 








The Vickers MAGNECLUTCH consists fundamentally of two rotating concentric — : 
cylinders coupled by dry magnetic particles under the influence of a magnetic field Probably it is. But new technical de- 
With no direct contact between clutching surfaces, there is no wear; life of the velopments may have made it less 


‘ is ePxcees ol long ore e 6 eae eg e > y > 
. AGNECL oy bao ve lingly long. Torque is easily regulated by varying the ditchess Gap, Gn; cade mashions 
Unlike all other industrial clutches, torque transmitted is independent of speed. 
Since starting and running torques are the same, there is no grab or chatter during 
acceleration or braking periods; operation is extremely feoatiae ¢ I orque is transmitted 
at zero slip with 100 mechanical efficiency. MAGNECLUTCHES have a broad 
range of operating speeds provide torque limiting, fast response, and can be easily that’s calling for replacement can 


that set today’s standards. 
Age is a big factor. An older machine 


and remotely controlled b ti th it” 
e costing you more money anits 

The many unique features of MAGNECLUTCHES make them the most versatile &) ? 
and dependable clutches available, whether for tension control, cycling (start-stop) 
operation, torque limiting, controlled acceleration, wind-up, starting of high inertial 


loads, or constant torque transmission. Write for Bulletin 6000A , : , 
You can determine how your equip- 


returning. 


Sales Engineering Offices: Boston * Chicago ¢ Cleveland ment stacks up against your compe- 
Detroit « New York © Washington, D.C. ¢ Los Angeles . 


VICKERS INCORPORATED EPA 6100-1 


F SPERRY RAN RPORAT 


ELECTRIC PRODUCTS DIVISION 1958 issue of American Machinist. 


) LOCUST STREET « SAINT LOUIS 3, MISSOURI For issue contains the 8th Inventory 


tition, against all plants in the na- 


tion, when you get the November 17, 


of Metalworking Production Equip- 


CIRCLE 398 READER SERVICE CARD 
ment. 


Listing 167 different types of Metal- 
working production equipment by 
my age, by industry group, by geo- 


Automatic kod graphical area, the Inventory Issue 


is a unique census of equipment that 


NUT TAF $ ER. appears only once every five years. 


Included in the Inventory tabulations 
are over 3 million different pieces of 
equipment — every unit of Metal- 
working production machinery in the 
United States. 


Although it is a part of your regular 
issue of American Machinist, the In- 
ventory is reference material of tre- 


mendous value. 


9 * . 
Don’ tmiss Ut... 
Taps nuts and screw machine parts NUTAP also manufactures aans 
automatically to close tolerances. Produces smooth, NUT FACERS 
clean threads square to nut bearing surface. Main- NUT BURNISHING PRESSES The | In ven tory 
tains high production with minimum tapwear. Safety NUT COUNTERSINKING 
devices prevent tap breakage. Complete informa- PRESSES T f 

i C. P. NUT PRESSES ssue. ° Ou 


tion available on request. 


General Representative in U. S. A. and Canada Nov 17 1958 
ERICH LANGE ENGINEERING ‘ 
1137 Cranford Avenue + Cleveland 7, Ohio 
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The perfect “throw-away” cutter 
Is a grinding wheel... and it's self-sharpe 


eeetees5ee#e#ee#ee#e#ee#ee####e#eee# @ 


Self-dressing wheels and high-powered surface grinders 
eliminate inefficiencies when machining flat surfaces! 


EXAMPLE: 4140 steel forgings, for- 
merly milled at 33 per hour, are now 
ground on a Mattison No. 24 Verti- 
cal Rotary Surface Grinder at 58.6 
per hour. Tool replacement cost has 
been reduced from 39¢ per piece to 
4¢. Total part cost was cut from 54¢ 
per piece to Il¢. Automatic sizing 
and self-dressing wheel help mini- 
mize nonproductive machine time. 


When you have flat surfaces to ma- 
chine, let Mattison evaluate cost reduc- 
tions and accuracy improvements made 
possible by high-powered surface grinding. 

With recent improvements in grinding 
wheels—and Mattison has backed them 
up with increased horsepower at the 
spindle and plenty of machine rigidity — 
many jobs which were formerly machined 
by other methods are being done more 
efficiently on a surface grinder. For, 
modern grinding methods permit you to 
remove up to 4 -in. stock from the rough, 
with accurate size control and fine fin- 
ish, holding flatness and parallelism with- 
in very close limits. 


Cost of the cutting tool is 

not in the price 

By using open-structure wheels which 
automatically release their grits when 
they get dull, and with automatic sizing 
to compensate for wheel wear, you get 
true perishable tool efficiency. A glance 
at the table below will show you how 
reductions in tool-sharpening cost and 
change time helped trim 43¢ off the cost 


of forged chain links. Whatever the cost 
of the wheel, you can afford to use it at 
maximum efficiency. You never have to 
“baby” the cutting tool by slowing down 
your machines. There’s no worry about 
hard spots. You can grind before or after 
heat-treating. 


How to absorb loading time into 
the production cycle 


Many flat surfaces on castings and ma- 
chine parts can be rough and/or finish- 
ground on a standard surface grinder at 
100 per cent efficiency. 

Whenever machining time and load- 
ing time are equal, you can absorb load- 
ing cost into the production cycle with a 
duplex table. Using self-dressing wheels 
and automatic sizing, the Mattison Du- 
plex Rotary gives you remarkable effi- 
ciency on a standard machine, plus all 
of the rigidity needed for high stock re- 
moval and generation of accurate sur- 
faces with the wheel set “‘dead flat.”’ 


Tolerances getting tighter 


Many companies are switching to sur- 
face grinders to combine the advantages 
of rapid stock removal and accurate size 
control. On thin-walled parts, particu- 
larly, you can eliminate distortion while 
the part is being ground, holding accur- 
acy within “tenths” limits. The torque 
converter housing (Fig. 1) is a good ex- 
ample. An open section in the casting 
made it difficult to mill without spring- 
ing the ends. Now, flatness and parallel- 
ism are easily held within .0015 in. 


MACHINING COSTS and PRODUCTION RATES (4140 steel forging) 





Machine 


Surface 
Grinder 


Milling 
Machine 





PRODUCTION RATE 
Pieces per hour 





(1) MACHINING COST 
Machining time x (labor +4 
x ($ per min) 


overhead) = (min) 


$.13 per piece $.05 per piece 





(a) Tool or wheel change cost 
(b) Tool or wheel depreciation cost 
(c) Tool or wheel sharpening cost 


TOTAL 


(2) TOOL OR WHEEL REPLACEMENT COST 


$.15 per piece 
$.0835 per piece 
$.16 per piece 


$.04 per piece 


$.3935 per piece $.04 per piece 





(3) NONPRODUCTIVE COST 
Loading time x (labor + overhead) 
x ($ per min) 


$.02 per piece $.023 per piece 





TOTAL MACHINING COST 
= (1) + (2) + (3) 


$.543 per piece $.113 per piece 














SAVING = $.43 per piece 
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ning! 


MATTISON 


HIGH:-POWERED 
PRECISION 


GRINDING 
METHODS 


Fig. 1—Saves two milling operations, finish grind- 
ing difficult-to-machine castings to close toler- 
ances. Mattison Duplex Rotary Surface Grinder 
removes .060 to .070 in. stock from top and bot- 
tom surfaces of grey iron castings at the rate of 
17.4 pieces per hour. One operator and one 
machine easily do the work formerly requiring 
two machines. 





Fig. 2—Grinding time cut in half on the Mattison 
""Duplex,'’ roughing Moxel steel shanks for car- 
bide-tipped milling cutter blades. One operator 
and one machine now do a job that formerly 
required two operators and two machines. Stock 
removal is .050 in. 





Try before you buy 


Our engineers will be happy to test grind 
your flat pieceparts in the Mattison 
Methods Laboratory. Results of the 
test will be reported to you in the form 
of a complete cost evaluation, including 
production rate, tooling, type of machine 
best adapted to your work, finish, ac- 
curacy, wheel specifications, wheel con- 
sumption rate, etc. They will set the job 
up and demonstrate to you in Rockford 
the savings made possible on a high- 
powered surface grinder. There’s no obli- 
gation—contact your local machinery 
dealer, or write to: 


MATTISON MACHINE WORKS 
Rockford, Illinois ° Phone: 2-5521 
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Gun Drilling 
Lets You 


DRI i ig pA ase aes < eae natant x 
; 


PRECI = a “PRECISION 
— SPINDLES 


Electronically tested 
to give you finer finishes 
and truer holes. 


It's the 

accent on 

Sealol coolant sup- accuracy 
ply accessories help too, that 
you get maximum enables this 
results from any gyroscope 


gun drilling oper- to keep 

ation perfect 

balance 
any place 
any time 


It’s the accent on accuracy, also, that enables this 
dynamic electronic tester to help build perfection 
oh into every Whitnon Spindle. Measuring variations 
TYPE DH | y > to 0.000010” it checks every Whitnon Spindle after 
DRILL * y assembly . . . to assure the absolute dependability 
Gute éheten & ADAPTER % ~ and balance that turn your jobs out faster, 
1,000 psi and speeds Pressures to 1,000 RE re more economically and more precisely. 
to 10,000 rpm. psi and speeds to a ‘ ° 
10,000 rpm. Proven precision like this . . . plus proven Whitnon 
ps Bees Adapts solid spin- lll, quality . . : make Whitnon Spindles your best buy 
equipment to transfer ‘/¢ equipment to LITERATURE for any spindle operation. 
coolant to the rotating 2°CeP!t rotating 
pomp 8 gun drills. The TODAY SPINDLES for GRINDING - BORING - MILLING - DRILLING 
coolant transfer is 
integral with the 


HI-PRESSURE adapter spindle. 
COOLANT 
SUPPLY UNIT 


For all types of 
precision gun 
drilling. Pumps, 
cools, filters 
coolants at pres- 
- 000 4 

meat a | CIRCLE 403 READER SERVICE CARD 
(higher capaci- a a 


ties available) — 'g LINLEY JIG BORER 
SEND COUPON TODAY! he 


A Precision Tool — Compact — Simple To Operate 


TYPE EL 
FLUID TRANSFER 


BY: J tine se ROUTE 6 AND NEW BRITA E, FARMINGTON, CONNECTICUT 
i - i 











SEALOL CORP. . , 

2010 Post Road, Providence 5, R. | How long can you afford to tie-up large capacity borers for 
’ eedies toolroom work? Linley Jig Borers, made specifically for the 

purpose, can handle all of your small precision jig boring— 

fast and efficiently. Investigate the possibilities in these Linley 

precision-producers . . . for more flexibility in your shop, for 

savings in money and machines. 

Table Size: 7” x 1714”; Table Travel: 6%4" x 10”. 
viTee IT WILL PAY YOU TO INQUIRE — WRITE NOW! 


cour LINLEY BROTHERS CO. 


ADDRESS 
a 664 STATE ST. EXT. + BRIDGEPORT 1, CONN. 


Please send free bulletins covering 
Sealol gun drilling accessories. 


NAME 
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Forming a ‘cylinder of USS “T-1" Stee! for a tank. First, the ends of the plate are crimped to the 
proper radius, then the entire plate is rolled in one continuous operation after which it is tack welded 


ronger than ever 


“T-1" Steel Plates now furnished 
to 100,000 psi minimum yield strength 


11% greater yield strength. USS ‘“T-1’’ Constructional Alloy Steel can now be fur- 
nished to a minimum yield strength of 100,000 psi in plates up to 2% inches thick inclusive. 
The new minimum tensile strength—the point at which actual breakage occurs during test 
stretching—has been increased from 105,000 to 115,000 psi. The published tensile strength 
maximum of 135,000 psi remains unchanged. This is in addition to the regular (present 
types of) ‘“T-1"’ Steel which is still available at a minimum yield strength of 90,000 psi. 


Weight reductions up to 50% — or more. USS “T-1”’ Steel not only provides excep- 
tional yield strength but also has good atmospheric corrosion resistance and high resist- 
ance to impact abrasion. And ““T-1”’ Steel retains its toughness down to 50°F below zero. 
These factors make it possible to design extra-rugged, highly successful equipment for 
mining, earthmoving, and industrial uses. Weight savings from 25 to 50% are common, 
with a substantial boost in payload capacity. 


Fabricating properties. The illustrations on this page show USS “T-1”’ Steel being 
formed and welded much the same as other steels. It can be forged, machined, flame-cut 
and generally fabricated without difficulty by following the instructions you will find in 
our technical booklet on USS “‘T-1”’ Steel. Write for a copy. United States Steel, Room 
2801, 525 William Penn Place, Pittsburgh 30, Pennsylvania. 

USS and ‘‘T-1"’ are registered trademarks 


Welding sections together to form the United States Stee! Corporation pond 
tank. Temporary stringer beads are ap Columbia-Geneva Steel — San Francisco 


plied to support submerged arc weld Tennessee Coal & iron — Fairfield, Alabama United States Steel 


ing. Later these beads are removed United States Stee! Supply — Stee! Service Centers 
and replaced by further submerged ar 


i 
welding United States Stee! Export Company 
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HARDENED PLATE 
CHUCKS for W/ 

In high-precision, low-cost turning 

operations the right chuck for the 

lathe and the job is of utmost impor- 

tance. Whiton’s Independent 4-jaw 

chuck — with more than 100 years 

experience behind it — features jaw ——— 
slots formed by separate plates hard- BEARING RETAINED 


ened and finish ground before mount- Scementan’ puares. \ 
ing on the chuck body. 


hoo Rights Chueh 


FOR THE JOB! 

The Right Chuck for the job is a 

Whiton! Whiton hardened plate type 

chucks available from 8” to 18” diam- 

eter for American Standard Spindle yarpeneo ano croune 
Noses: Types A, D, & L. Furnished with 24W StoTs. 

style No. 6 American Standard Tongue 


and groove or solid type reversible waroeneo ano GROUND 
jaws SEGMENTAL PLATES. 


Complete technical information available on request. 


SCREW CHAMBER NOT BORED 
THROUGH TO CENTER HOLE — 
INCREASING STRENGTH OF CHUCK BODY. 


THE WHITON MACHINE CO. 


NEW LONDON, CONNECTICUT 
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From the American Machinist Library 
of Tips for Top Shop Men 


N invisible boss presides over every collective 
bargaining session. He is not labor, man- 
agement, or government—but is the customer, 
who exercises power of selection over your com- 


pany s products. 











How do you 
measure up 
to your 

competition? 


In production efficiency, that’s us- 
ually a tough question to answer. But 
it isn’t if you have a complete picture 
of the equipment used by the compe- 


tition. 


You'll get that picture—spelled out 
in tremendous detail—in the 8th 
{merican Machinist Inventory of 
Metalworking Production Equip- 


ment, 


Listing 167 different types of Metal- 
working machines by age, by geog- 
raphy and by industry group, the 
Inventory gives you a “yardstick” 
for measuring the standing of your 
equipment against competition, local 


plants or the entire nation. 


In preparation for over a year by the 
editors of American Machinist, the 
Inventory Issue (published on Nov- 
ember 17) can be of tremendous im- 
portance in evaluating your produc- 
tion operation in terms of today’s 


standards. 


Because the data in the Inventory is 
prepared only once every five years 
—and is available only from Ameri- 
can Machinist—this will be one of 
the top issues of 1958. It deserves a 


secure spot in your reference library. 


Don’t miss it... 


The Inventory 
Issue...oul 


Nov. 17, 1958 
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(PATENT APPLIED FOR) 


Not simply a new safety ‘‘feature” ... not merely 
a design “‘improvement.”’ Here’s a totally new con- 
cept of flared cup wheel design and construction . . . 
developed by Manhattan engineers to give the 
greatest safety and performance advantages possible 
for flared cup wheel users. Manhattan’s revolution- 
ary SAFETY BACK Flared Cup puts portable 
wheel safety where it counts the most—in original 
strength and breakage resistance! 


SAFETY BACK, far surpasses such safety fea- 
tures as anchor bushings, safety rings, special hub 
mountings, or ordinary revolving cup guards. With 
SAFETY BACK, steel covers the entire back of the 
flared cup...extends down the side to offer a 
degree of reinforcement and breakage resistance 
never before possible! 


NO OTHER WHEEL—AT ANY PRICE— 
OFFERS THESE EXCLUSIVE FEATURES 


e Greatest Initial Strength e Highest Safety Factor 

e Easy Mounting—Easy e Improved Mounting 
Operation Base 

e One Piece Assembly e Requires No Adjustment 


Only SAFETY BACK gives you these features— 
plus Manhattan’s custom-engineered abrasive bond 
for faster removal of more metal on your particular 
job—at no additional cost! For “More Use per 
Dollar’ in portable grinding operations, you can’t 
get a faster cutting, longer lasting—safer wheel 
than MANHATTAN. 

Let a Manhattan abrasive wheel engineer show you 
the advantages of SAFETY BACK Flared-Cups, 
and other types of Manhattan high speed, heavy 
duty abrasive wheels. Write for Bulletin 7157. 


WRITE TO THE ABRASIVE WHEEL DEPARTMENT 


MANHATTAN RUBBER DIVISION—PASSAIC, NEW JERSEY 


RAYBESTOS - 


MANHATTAN,. INC. 


Belts © Hose @ Roll Covering © Tank Linings © Industrial Rubber Specialties © Abrasive and Diamond Wheels,® Brake Blocks 
and Linings ¢ Clutch Facings © Asbestos Textiles © Mechanical Packings ® Engineered Plastics © Sintered Metal Products ¢ 
Industrial Adhesives © Laundry Pads and Covers ® Bowling Balls 
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will turn better... thanks to... 


THE Lees-Brapner HT 


Building precision into other machine tools 
is a unique feature of The Lees-Bradner 
Model HT Thread Milling Machine. 

The worm illustrated above was pro- 
duced by the Cleveland Worm and Gear 
Co. in one hour 23 minutes at a cutter 
spindle speed of 61 R. P.M. The pitch 
diameter of the worm was 3.728” with an 
outside diameter of 4.625”. 

Contact Lees-Bradner for complete in- 
formation on fast, precision threading 
with the Model HT Universal Thread 
Milling Machine. 


Details on Worm Gear Production 


Hob Spindle Speed 61 R. P.M. 
Circular Pitch 1.420” 
Pitch Diameter 3.728” 


Rr Outside Diameter 4.625" 
‘ *' ” Threading Time 1 hour 23 min. 


Material 2315 Steel 


CLEVELAND 11. OHIO + USA CHY— Weight of Worm 51.76 Ibs. 
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RIVETERS — PIONEERS u. 
ANGLE BEVEL their line — head rivets fron 
GEARS WITH smallest to 34” diamete: 

GENERATED TEETH either by NOISELESS SPIN 

NING or VIBRATINCG. 

HAMMER method — Sizes t 

ALL TYPE GEARS meet all needs — Types in 

clude Vertical and Horizon 

tal Multiple Spindles. 
BILGRAM Write for literatare and don't 

GEAR & MACHINE WORKS forget to send somples. 

1217-35 Spring Garden THE GRANT MFG. & 
Philadelphia, Pa. a. MACHINE co. 
85 Silliman Ave., Bridgeport, Conn., U.S. A. 
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EUCLID HOISTS 


EUCLID CRANES esi 


These two EUCLID machine tool as- 
sembly cranes share the work with the 
unit in the foreground handling sub-as- 
semblies, and the higher capacity, 2-hoist 
crane in the rear lifting small assem- 
blies as well as heavy completed ma- 
chines. 


Manufacturers who handle machines 
or materials in their operations will want 
the EUCLID CRANE CATALOG and the 
SERIES H HOISTS circular. Write today. 


THE EUCLID CRANE & HOIST CO. 


1367 CHARDON ROAD e CLEVELAND 17, OHIO 
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The only chuck of its type with poles separated by 
hard epoxy resin! 


MAGNA-LOCK FINE GRID MAGNETIC CHUCK 


Unlike the lead separators used in other grid type chucks, Magna-Lock’'s epexy 


resin separators prov ide these advantages 


1. They are not affected by the electrolytic action of coolants 
Their great impact strength prevents recessing 


They are easier to grind in and are more stable 


\ positive seal against moisture is provided by the epoxy 
resin which bonds firmly with the steel of the chuck body 


and poles 


Magna-Lack special soft metal is available as an alternate material 


holding power for more efficzent grinding 


Atanchelt MAGNA-LOCK CORPORATION 


BIG RAPIDS, MICHIGAN, U.S.A. P. O. Box 816 Telephone 815 


Send for full details and the name of your nearest Magna-Lock dealer. Write or ‘phone Dept. A108 





Designers and makers of a complete line of magnetic chucks and devices 


> 
—S 


met 


Rectongulor, rotory, vertical face, swiveling and angular Electrical ond permanent Maogna-Vise permits magnetic chucks Parallels, V- blocks 


elevation electrical chucks ond permonent mognet chucks magnet sine chucks to hold non-magnetic materials and top plictes 


48-hour repair service—electrical and permanent magnet chucks—any make. 
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Based upon earlier editions of 


AMERICAN MACHINISTS’ HANDBOOK 
edited by Fred H. Colvin and Frank A. Stanley 
! 1579 pp. 53% x 8, 774 illus., $11.00 
| Here’s the biggest news in years for machin- 


ists, toolmakers, apprentices, designers, en- 


gineers, inspectors—in fact all in the metal 
working industry. Now you can have the 
on-the-job help of an amazingly improved, 
fully-up-to-date, New AMERICAN MACHIN- 


ist’s HANDBOOK. 


| Long a highly-regarded working tool, this book now 
| has been completely revised and modernized in every 
| way to make it a practical companion for tech- 
| nical men. Whether it's in design and drafting — 

machining and forming methods— metal finishing — or 


other major phases of your work — your problem can 
be better answered, solved more quickly, easily, and 
dependably with the aid of the wealth of modern 
69.5 t every GRAND RAPIDS descriptions, practices, and data given in thie boek. 


SURFACE GRINDERS gpd hased The facts behind this 
eady ow ‘ ' - monumental change 


Think of the advances of re- 

‘at ; os cent years in metalworking in 
Grand Rapids Grinder your plant all its aspects—not ouly the 
normal develepment of better 
tools and techniques in an 
important industry, but also 
the further advances de- 


L manded by work on new ma- 
terials and new design appli- 
cations! The growth in metal- 

’ . working technology, stand- 
: ards, and practice has been 


tremendous faces every 
man in the field with a 
great need for new working 


on & LIVINGSTON CO. BIGGEST information. To meet this 
urgent need, the New Anzn- 


van ewan “3 5. W., Grond Sage IMPROVEMENT 1cAN Macuinist’s Hanpsoox 


has been created — fully 


IN NEARLY abreast of today’s practice— 


and given to you with the 

50 YEARS! practical treatment and 
, : handy reference features 
80% rewritten that will make this the 
Rearranged to “bible” of the industry fer 


give more facts— many years. 


easier reference. H af 
fully up-tecdete | Gives day-to-day help 
1579 pages in your work 
774 illustrations The New Ameznican Ma- 
i i cuinist’s Hanpsoox is so 


45 big sections 

concisely written, so  logi- 
cally arranged, so packed 
with facts, that you'll find 
it of almost daily use in your work. Look up in it 
questions, large and small, on layouts, feeds, speeds, 
tools, jigs, fixtures, materials, standards, tolerances, 
forming and finishing methods—hundreds of details of 
machine shop and drawing room practice. Yeu'll 
find the authoritative answers that will mean time 
and money saved and better results in all your werk. 
See for yourseli—have the book at your elbow—con- 


| 

=| 

TIMELY MATTER 2225255 
| 
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10 DAYS FREE EXAMINATION 


McGraw-Hill Book Co. 

Dept. FA-10-20-58 

327 W. 41 S#., N.Y.C. 36 

Send me Le Grand’s New AMERICAN MACHIN- 
IST’S HANDBOOK fer 10 days’ examinaties @ 
approval. In 10 days I will send $11.00 plas few 
cents for delivery eosts or return bosk postpaid. (We 


Right now, there is a lot of stress being placed on production efficiency. 
One of the most insideous robbers of efficiency is old, obsolescent equip- 
ment. But how old is old? When is equipment obsolete? 


A complete answer to these problems will be available in the November 
17 issue of American Machinist containing the 8th Inventory of Metal- 
working Production Equipment. Listed by age, industry and geographic 
area are 167 different types of production equipment—all the Metal- 
working machines in the U. S. Here’s an opportunity to measure your 
plant against every other production operation in the nation. 


i 


Fe oreo and terms eutside U.S nies 
te MeGrew- it Int’, N.Y.C. 
FA-10-98-8 
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Angles Quickly and Precisely with the New 


S oy) P-4 Me hd -) Wc] i =a od | 0d -@ 


ANGLE CHECK, a new dial type measuring instrument, offers you a 
fast, inexpensive and extremely accurate method for checking all 
types of angular parts. 

ANGLE CHECK is available in two models: Model V for vertical work 
and Model H for horizontal. Either model will accommodate any 
AMES 200 Series back. Contact blades can be specified in various 
shapes and lengths to meet your exact requirements. 

Built to give long, trouble-free service, ANGLE CHECK will save 
hours in checking predetermined angles on simple and intricate 
shapes. Set ANGLE CHECK to master, protractor or sine bar. 

The contact blade can be set simply and quickly without tools to 
a predetermined angle with the dial “0” under the indicator hand. 
A range of 10°—from 5° minus to 5° plus—in increments of 5’ can be 
obtained. ANGLE CHECK is accurate to 5’. Write today for complete 
information. 


—* in Principal Cities 


S B.C. AMES CO 


Q 26 Ames Street, Waltham 54, Mass. 


Canadian Office — B. C. Ames Co., 45 Oriole Parkway, Toronto 
MANUFACTURERS OF MICROMETER DIAL INDICATORS AND GAUGES 
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WILLIAMS-WHITE 


@ Sensitive and positive control of bending ram 
@ Self-contained hydraulic pumping unit and motor 
@ Adjustable stroke and hydraulic pressure 
@ Integral oil reservoir 

The above are standard features built 
into every WILLIAMS-WHITE Hydraulic Gap 
Frame Press. Regularly built in capacities 
from 15 tons, with cast or welded steel 
plate frames, their simple design, sturdy 
construction, accessible work area, low 
initial cost and long, trouble-free life are 
factors to be considered when purchasing 
a hydraulic press for bending and straight- 
ening operations. Why not discuss your 
requirements with us before you buy? 
The press illustrated bas 100 tons capacity, 120” 
x20” removable table, 20” daylight and 16” 
stroke. It is located in a plant of North American 
Aviation, Inc. 


BUILDERS OF MACHINERY SINCE 1854 


WILLIAMS-WHITE & Co. 


EIGHTH S 


HYDRAULIC GAP FRAME 


PRESSES 


= 


Ate th Al 


Ee Ere | 
: 


REPRESENTATIVES 

CALIFORNIA, Los Angeles: George A. Davies Machinery Co. 
MISSOURI, St. Lovis or Kansas City: Robt. R. Stephens Machinery Co. 
NEW YORK, Buffalo: H. D. Thweatt Co. 
OHIO, Cincinnati: Columbus or Dayton: Seifreat-Elstad Machinery Co. 
OREGON, Portland: Allied Northwest Machine Tool Corp. 
PENNSYLVANIA, Pittsburgh: Frank Ryman’s Sons 

Wynnewood (Phila.): Edw. A. Lynch Machinery Co. 
WASHINGTON, Seattle: Perine Machinery and Supply Co. 
WISCONSIN, Milwaukee: Pagel Machinery Co. 








CIRCLE 419 READER SERVICE CARD 


CARBIDE’! 


TIPPED ''THINSAW"' BY 
oF 28 SS 8 = 


Ideal for precision, high- 
productionsawing, slitting, 
slotting! Exclusive Gay- 
Lee design features long- 
wearing carbide tips 
brazed into a circular seat 
which provides more braz- 
ing area, greater mechanical 
strength and maximum tip 
security. (Patented, U. S. 
Pat. No. 2675603, manufac- 
tured under license 


@ Thicknesses low as .030” @ Thickness tolerance can be held to .0001” 
@ Wafer-thin for the most delicate work 
@ Maintain positive alignment and rigidity 
@ Cut to full depth without runout @ Available in any carbide grade 
@ 0. D. from 1%” to 10” @ Made to any tooth form 


CARBIDE SAW SPECIALISTS 


GAY -LEE 
spore tae 


Write for free literature, or 
send us details of your 
problem. 


AN 
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Write for list of Special Reports currently available 


from 
Reader Service Department 


American Machinist 
McGraw-Hill Bidg., New York 36, N. Y. 














DYKEM 
_M iss ae 
= Steps Losses + 
= making Dies and Qe» 


Templates 


Popular ckage is 
8-oz. can fitted with 

Bakelite cap holding & 
soft-hair brush for ap- 

plying right at bench: & 
metal surface ready for 
layout in a few minutes 
\ The dark blue background 
makes the scri ines 
show up in sharp relief, 
prevents metal glare. In- 
creases efficiency and 
accuracy. 


Write for samele 
—— on company letterhead 
THE DYKEM COMPANY 
23018 North llth St. «+ St. Levis 6, Me. 








in 
coraper 's time I 
spreads , 
ous to metal. 
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New Pushbutton Actuators accommodate 
all three types of basic pin plunger switches 


Provide low cost manual 
operation and excellent 
12MA1 Actuator panel appearance 


has %-inch The new 12MA Actuators accommodate all 
types of standard pin plunger basic switches 
with mounting holes on 1-inch centers .. . 
specifically the ‘‘A” or ‘‘Z’’ basics, the ““1TB” 
series and the ‘‘41TB”’ series. Because of this, 
the actuators may be used with an extremely 
wide selection of circuit arrangements, oper- 
ating characteristics, terminals, and so on. 


The actuators are neat and attractive when 
installed, with plastic buttons in a choice of 
; red, green or black, and with clear anodized 
12MAS Actuator a aluminum mounting bushings. The switch- 
has 1-inch ee - mounting holes and the actuator-mounting 
poise — holes are arranged to permit the use of panels 
from .060” to .312” thick. This also makes it 
easy to adjust the operating point of the 
switch assembly. 


12MA1 and 12MAS5 actuators 12MA1 and 12MAS actuators 
— (top) ane VE SURED with a Series “41TB” basic with a Series ‘“1TB"’ basic switch 
peter Nay oe +" a si switch which provides simulta- ... Most often used for control- 
switcn avaliacioc in hunerecs © neous control of four isolated 

variations. prea ling two Isolated circuits. 








: ; MICRO SWITCH . . . FREEPORT, ILLINOIS 
For information about the 12MA actuators, A divisi 
ivision of Honeywell 


ask for data sheet 155. For information on : 
i : F In Canada, Honeywell Controls, Ltd., Toronto 17, Ont 
basic switches, write for Catalog 62. 2 — 


Or contact the nearest MICRO SWITCH Branch 


Office. Look in the yellow pages, Ho neywell 
MICRO SWITCH PRECISION SWITCHES. 
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MODEL M75 
“Heavy-Duty” cut-off machine. 
Capacity: 22” solids, 4” pipe 

and structurals. 


Cuts hardened tool steel 
Increased production over 


ae 


A large Detroit tool shop formerly teamed a 
nore hack saw with a band saw for cutting 
1ardened tool steel. 


These two machines were replaced by a single 
model M75 cut-off machine. ‘*Result.... 
Model M75 increased production over 5 times. 
Cost data proves tremendous economy of 
Stone machines compared to other methods. 


@ Cuts any metal — ferrous or non-ferrous—in 2 to 4 seconds 
per sq. inch. 

@ Used for cutting bar stock, pipe, tubing, structurals, etc. 

@ Leaves milled-like finish with tolerance less than +.005; re- 
duces the need for further machining. 


@ No change of characteristics or hardening of stock. 


EXCLUSIVE FEATURES BY STONE 

@ Geared-in-head motor delivers maximum power to cutting 
edge for greatest efficiency. 

@ Self-centering vise presents least arc of contact for faster 
cutting, longer wheel life. 


@ Vise plate calibrated in degrees permits speedy change- 
over from straight cutting to angular cutting up to 46°. 


OPTIONAL FEATURES 

@ Semi-Automatic Power Stroke provides simpler operation, 
minimizes operator fatigue; gives up to 25% longer 
wheel life. 


@ Oil Mist Spray attachment for cooler, easier cutting in- 
creases sow blade life up to 400% on non-ferrous materials. 


Get profit-making equipment from Stone. Our 
representatives will dia Ny discuss your cutting 
requirements without cost or obligation. Just 
write or phone. 


“Cut-off machinery by Stone . . . represented 
in every major industry throughout the world.” 








rease PROFITS* 





Want to in inc 


| 











et oe ree 


CAN PAY FOR THEMSELVES 


IN 6 MONTHS; 
.OR LESS! 


Valuable time spent 

removing scrap can reduce 

a machine’s earning power by as much as 20%. 
This means additional production time is required 
to compensate for costly losses from machines idled 
for scrap removal. Labor and machining costs go 
up... profits go down. The May-Fran CHIP- 
TOTE conveyor changes losses to profits by pro- 
viding continuous removal of chips, turnings and 
borings from all types of machine tools. CHIP- 
TOTE hinged steel belt conveyors are custom- 
engineered from stocked component parts in 
practically any width or length to meet individual 
operating requirements. 


WRITE TODAY FOR MAY-FRAN BULLETIN MF-640 





s 4 
8156-MP 


MAy-FRAN 


ENGINEERING, INC. 


1677 Clarkstone Road, Cleveland 12, Ohio 


Srone MACHINERY COMPANY, INC. 


11 FAYETTE ST., MANLIUS, N. Y. 
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..-» UNIONARC Welding saves $7000 


Un1onarc Welding —LINDE’s new electric 
welding method for steel—increased produc- 
tion by 300% and saved a western pipe mill 
$7000 on a single run of steel pipe. Replacing 
covered electrode methods, UNIONARC Weld- 
ing is expected to save this company $150,000 
a year. 

UNIONARC Welding uses a continuously-fed 
wire electrode, magnetically coated with flux 
and shielded with carbon dioxide gas. It has 
three times the speed and weld penetration 
of covered electrode welding. And UNIONARC 
Welding gives you “finished”, X-ray quality 
welds and low hydrogen deposits—in all weld- 


ing positions. 
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on one production run 


See for yourself—ask your nearest LINDE 
representative to prove that UNIONARC Weld- 
ing slashes time and labor costs over conven- 
tional methods. Call your local LINDE office 
today! Or write Box AM104, LinpE Company, 
Division of Union Carbide Corporation, 20 
East 42nd Street, New York 17, N. Y. Offices 
in other principal cities. In Canada: Linde 
Company, Division of Union Carbide Canada 


Limited. 


inde 


TRADE -MARK 


*, “Unionare™. and “Union Carbide” are registered trade-marks of Union Carbide ¢ orporation, 
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UNION 
CARBIDE 
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oo ape gem 
ps 


GREAT NAMES IN INDUSTRY 
produce MORE for LESS with 


The story at PEECO can best be para- 
hrased — “... known by the company they 
eep...” The long list of companies that 
now ‘produce more’, because PEECO vi- 
bratory feeders are engineered to work, 
reads like America’s industrial “Who’s 
Who ”. PEECO’S technical knowledge in 
parts feeding can help you schedule one or 
more parts at a given rendezvous at a pa 
determined rate per hour and oriented to 
the exact position desired. Obviously this 
generates great savings. Let PEECO sales 
engineers help you ‘produce more ’. Send 
for new literature on the latest feeding 
technique. 


BODINE 
REED Rou Gy 
v&aO arly ANDO 

ERS 

ger < 


AUTOMATION DEVICES inc. 


32nd and BRANDES STS., ERIE, PA. + PH 4-6320 


THE WORLD'S LARGEST EXCLUSIVE MANUFACTURERS OF VIBRATORY PARTS FEEDERS 
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All about 
How to Run 
An Engine Lathe 


Here is a comprehensive American Machinist Spe- 
cial Report on one of Metalworking’s most useful and 
versatile machines. Production executives will find 
this fully illustrated report particularly useful as an 
aid in training apprentices and new operators of en- 
gine lathes. 


AUTOMATICALLY 
FEED ANY MACHINE 
FROM THIS 
te, 

SLACK LOOP r 


for greater 
accuracy 
and production! 


Koil Kradles form a slack loop between coil and machine from 


308 


which any automatic feed can freely draw! The slack loop 
eliminates drag and resistance of pulling against heavy coils. 
Reduced drag improves accuracy of any feed device . . . records 
show up to 80% more footage handled per shift! 


Koil Kradle’s variable timer delays shut-off up to 10 seconds 
after motor switch trips off... forms a new slack loop before 
Stopping, eliminates many unnecessary motor starts and stops! 
Adjustable plates center various coil widths; reversible motor 
for rewinding; power driven rolls; anti-friction bearings and 
numerous other features! 


ASK FOR CIRCULARS, sizes and prices. Stock 
widths up to 50”, coil weights to 20,000 Ibs. 


= World's largest : 
manufacturer of small punch = 
presses and mills. = 


benchmaster . 


1835 W. Rosecrans Avenue « Gardena, California 
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“How to Run an Engine Lathe” covers in detail the 
parts of, and operation of the engine lathe. Turning 
tools and the various turning operations, plus lathe 
attachments and care, are examined at some length. 


Copies of this valuable Special Report are avail- 
able to you at 25 cents each. 





16 pages — 25 cents each 





READER SERVICE DEPARTMENT 


American Machinist 
330 West 42nd Street, New York 36, N. Y. 
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Controlled flight of rockets, satel- 
lites, space ships, demands utmost 
accuracy. Angle gage blocks and 
their associated measuring instru- 
ments are a ‘‘must’’ in the 
attainment ofthis accuracy. 


Webber 


“‘LABORATORY MASTER”’ 


ANGLE GAGE BLOCKS 


Certified accuracy 1/4, sec. Developed specifically for 
use as standards of measurement in conjunction with 
Autocollimators, Spectrometers, etc. They are also 
highly recommended for use in the optical, aircraft, 
guided missile and precision instrument industries. “LABORATORY MASTERS” are avail- 

Made of steel, the new angle blocks are checked | able in three standard sets, namely: 
for accuracy in a constant temperature of 68° against | Set 16AA, 0 to 99° in 1-sec. steps 
master blocks which have been calibrated by optical | Set 11AA, 0 to 99° in 1-min. steps 
means to an accuracy of .1 second. Set 6AA, 0 to 99° in 1° steps 


The New 





Illustrated is the new 12-sided Polygon, 30° spacing. 
Furnished with either coated, first surface glass or 
solid chrome carbide targets. Where corrosion re- 
sistance and long life are necessary, the chrome 
carbide is recommended. 

Base is hardened steel, ground and lapped to an 
optical flatness. Diameter 6”, height 22”. 1” center 
hole. ¥%”-16 clamp screw included. 

Vertical angle of the target is 90° +2 secs., Diam- 
eter .900, Angular Displacement +1 sec. 

Calibration Certificate — Accuracy .2 sec. with 
each polygon. Polygons having up to 72 sides can 


be supplied. 
lll. bs i GAGE COMPANY 12901 triskett ROAD, CLEVELAND 11, 0HIO 


LARGEST EXCLUSIVE MANUFACTURER OF PRECISION GAGE BLOCKS 
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iit LOW COST 


ROCK and ROLL 
low you ? @ PERFORMANCE 


esciv . my More a SWING 2 
can afford er CAN You itd 


= = | Ls Comparable 
several for al, Machine A heavy duty 





your shop .% ' 40” swing lathe, 


built to handle that occasional large swing ROLL 
up to 60” 


os 
Write for 


“It’s a Dual Spindle” 


ABRASIVE WHEEL 
CUT OFF SAW 
For Ferrous Metals 


HERE’S WHAT THIS 

SENSATIONAL MACHINE CAN 

DO IN YOUR SHOP... 

® Cuts 1%” bars, 2” tubing, 

Ag ie pipe, 2” x 2" x Ye” angles 
® Protects for overload ‘and 

low voltage 


in an ewe Bi: ME 


SINCE 1914 CINCINNATI 16, OHIO 
BACKUS machine works 


MACHINE TOOL CENTER of the WORLD 
532 ROUTE 17 CARLSTADT, NEW JERSEY 
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A avieder Tube Cut-Off Machine will produce 
4500 to 6500 cut-offs per hour 


Grieder Tube Cut-Off Machines are 3 to 8 times faster 


st 
than others, and speed is-only one of the cost saving ad 

Gor less? vantages they provide. For example 

-\ $ Cut tubing of any shape to any length—steel, copper, 
brass, aluminum and alloys. Continuous automatic 
fe] ol -igehilels) 
Lengths can be held to plus or minus .002” on light 
wall tubing and to .003” on heavier 
Precision clamping dies prevent tube distortion rel are| 
produce a quality cut. Tube does not rotate 
Thousands of cuts without pueng Blades can be 
sharpened on standard tool room equipment and 


ysed for as many as a mi 


literature, stating tube sizes and production re- 


GRIEDER INDUSTRIES, INC. 
P. O. Box 169 «+ Bowling Green, Ohio 


Please send bulletin describing 
Grieder Tube Cut-Off Machines. 





j 


TUBE CUT-OFF MACHINES 
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Take Any One 


of these three books 


FREE 


with vour first selection and 


charter membership in the 


ants Mechanical Engineers’ Book Club 


Please accept any one of these three 
books AS A GIFT—with your first 
selection chosen from the books listed 
in the coupon. 


We invite you to look over these 
twelve books in the coupon. They 
are important technical books in- 
dispensable to a field so dynamic that 
even the well-informed can hardly 
keep up. And they suggest the qual- 
ity of the volumes that will be made 
available to you as a Club member. 


Membership in the Mechanical 
Engineers’ Book Club is easy and 
economical. The Club will bring to 
your attention outstanding books in 
your field that you might otherwise 
miss. Possibly just one idea from 
one of these books could mean more 
to you in actual dollars and cents 
than many times the cost of the 
book. And you may obtain any or 
all selections at substantial savings. 


How the Club operates. The Club 
will describe all forthcoming selec- 
tions to you. Every second month 
you will receive free of charge The 
Mechanical Engineers’ Book Club 
Bulletin. This gives complete ad- 
vance notice of the next main selec- 
tion as as a number of alter- 
nate selections. All books are selected 
by qualifted editors and consultants 


American Machinist - 








whose thoroughgoing understanding 
of the standards and values of tech- 
nical literature will be your guar- 
antee of the authoritativeness of the 
selections. 


From this point on, the choice is 
yours, If you want the main saleo- 
tion you do nothing: the book will 
be mailed to you. If you want an 
alternate selection or if you want no 
book at all for that two-month pe- 
riod, you notify the Club by return- 
ing the form and postage-paid e@- 
velope which is always enclosed with 
your Bulletin. 


We ask you to agree only to the 
purchase of three books a year. 
Certainly out of the large number 
of books in your field offered you 
in any twelve months there will be 
at least three you would buy in any 
case. By joining the Club you will 
save, in cost, about 15 per cent from 
the publishers’ prices. 


You need send no money now. 
By taking advantage of this special 
een Fnin er you will receive 
absolute] EE a copy of the Com- 
pressed “Air Handbook, or Metals 
Properties, or the Tool Engineers 
Handbook, together with your first 
selection—at the special club price. 
So mail the coupon today! 


October 20, 1958 


COMPRESSED AIR HANDBOOK 
Publisher's Price: $8.00 


or 


METALS PROPERTIES 
Publisher's Price $11.00 
or 


TOOL ENGINEERS HANDBOOK 
Publisher's Price: $15.00 




















THIS COUPON WORTH UP TO $15.00 





Mall The McGraw-Hill Mechanical Engineers’ Book Club 
330 West 42nd Street, New York 36, N.Y. P.O. Box 97 
Please enroll me as @ member of the Mechanical Engineers’ 
Book Club. I am to receive FREE the book I have indicated 
along with my first selection checked below. You will bill 
me for my first selection only at the special club price, plus 
a few additional cents for postage and handling. (The Club 
assumes this charge on prepaid orders.) 

Forthcoming selections will be described to me in advance 
and I may decline any book. I need take only $3 selections 
or alternates in 12 months of membership. 


ir Haendbeok, 2nd (2 Professional Engineer’s Exam- 
NX pA. ed Air and ination Questions and Answers, 
Gas taaeete Ley Price, by William 5S. “TaLonde. Publish- 


£8.00. Club 20. ers Price, $6.50. Club Price, 
CO Metals Propertion sponsored by $5.50. 


ASME Lay 4 Price, it Transmission, 8rd Ed., by 


2 Hea 
William H. McAdams. Publisher's 
Price, $8.50. Club Price, $8.10. 


CO) Contracts, Specifications and En- 
gineering Relations, rd Bu, by 
Daniel Mead. Publisher's Price, 
$7.50. Club Price, $6.40. 


C) Fundamentals of Vibration 
Analysis, by N. 0. Myklestad 
Publisher's Price, $6.75. Club 
Price, $5.75. 


- Formulas for Str@ss and Strain, 
3rd B4., by Raymond J. Roark 
Publisher’s > 7.7 Club 
Price, $6.60 


sored 

Price, $15.00. Club Price, $13. 15. 

CO) Mechanism, by Joseph 8. Beggs. 

Publisher's Price, $8.00. Club 

Price, $6.89. 

(1) Piping Handbook, 4th Ed.. by 
in Crocker. Pubiisher's Price, 

. 1,90. 


$7.75. Club Price, r+ 60. 
me (Please Print) 
Address 


City 
AM-10-20 








No-risk guarantee. If not completely satisfied. I may return my first ship 
ment within 10 Gays and my membership will be cancelled 
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RIGID Model 
KA-200/2 


Fully Automatic Die-Sinking 
Finer Finish, Less Bench Time 


A great improvement in accuracy and surface OTHER RIGID FEATURES 

finish—with no increase in cutting time—is possi- e Normal Working Accuracy of + .002” or Closer 
ble with these RIGID Die-Sinking and Hydrocopy 
Milling machines. Fully automatic machining 
permits a drastic cut in operator's supervision. e Constant Surface Feed Over Any Contour 
Accuracy and high surface finish keep bench e Hand Control for Roughing 

time to an absolute minimum—in many cases 
only polishing is necessary. A completely en- 
closed frame gives the machine tremendous e Automatic 360° Profiler With Depth Control 
rigidity to handle extremely heavy cuts. The (Working Accuracy +.002” 

RIGID is available in three sizes with 1, 2, 4 or 6 e Change-over from Transverse to Longitudinal 
spindles. Largest copying area is 23%" x 397%". Copy-Milling in Seconds 


e Completely Vertical Copying, Up or Down 


e Reverse Image Attachment 


Write For Additional Information 


nationwide sales and service of precision machine tools 
k A —from bench lathes to boring mills. 


COSA CORPORATION, 405 LEXINGTON AVENUE, NEW YORK 17, N.Y. 
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CLASSIFIED S EA R . H L | G YW T S & C T | ‘@) N ADVERTISING 
EMPLOYMENT « BUSINESS OPPORTUNITIES . eEquipMENT—USED or RESALE 


DISPLAYED RATE: ———— RATES——_> UNDISPLAYED RATE: 


poe a ea OPPORTUNITIES: $21.80 per inch. Subject to Agency $1.50 a line, minimum 3 lines. To figure advance payment count 5 average 
ommission . 
words as a line. 


EQUIPMENT & BUSINESS OPPORTUNITIES: $17.00 per inch for all adver- 
tising appearing on other than a contract basis. Not subject to Agency BOX NUMBERS count as one line additional in undisplayed ads. 


Commission. a 
AN ADVERTISING INCH is measured 7% inch vertically on one column, 3 DISCOUNT of 10% if full payment is made in advance for four consecutive 


columns—30 inches—to a page. insertions of undisplayed ads (not including proposals) 


SEND NEW ADVERTISEMENTS TO CLASSIFIED ADVERTISING DIV. OF AMERICAN MACHINIST, P. O. BOX 12, N. Y. 36, N. Y. 


ALK 


MACHINERY COMPANY 


Every Item Guaranteed as Represented 











SELECT MACHINE TOOLS 
1A—Warner & Swasey Turret Lathe Preselector Head £E 4 Claslansti Vert. & | 





late type assortment ef toeling 
#2 Cineinnat! Dial Type Vertical Mill, power feed to a 8 H. He rt T. Mills, Late Type. ‘45. 
Tor: iy | a Holewizard Radial Drill, motor 
° en ’ 
Fue bend. 12 speeds, late. 24", 36", 42° BULLARD Vertical Turret 
5 AA omme Ameriean Holewizard, moter on arm, 32 Lethe, Turret Hd., Side Hd., M.D. Spiral. 
wn as 96” centers Nerton Type “‘C’’ Cylindrical No. 4, 5 WARNER & SWASEY Univ. Prese- 
Grinder, two gaps, swing 40° and 28” in gaps, mechan- lector Turret Lathes, Bor Feed & Chucking. 


leal feed, late type. 
B 2 G. H. Lath 12 om ” 
72, coe bee 6 tame . 24" x 24" x 96" MATTISON, Hyd. “YEP, | SAY ALL USED 
20” Gould & Eborheret Industrial Shaper, vise, front os * Mog. S cor een, 
rt, . epa . 

we at -4-*&\. Boye & Emmes G.H. Lathe, 12 MACHINE TOOLS 
tg BL vant 3°11", 3'x13"' Cinci-Bickford Super Service we 
ef Lge Merizasal, Sing, iting, and miting ma- | iiotor'on Arm. Reel Dri ARE THE SAME 

















What this guy needs is a dyspepsia tablet to un- 


e 
42” Bullard Spiral Drive Vertical Boring Mill, extra high NDE 
column, 4 jaw ehuek table. 12" x 36" NORTON UNIV. CYL. ORI R clog his brain. For the real fact is that all used 
ard | machine tools are NOWHERE NEAR the same! 





spiral oe vertical bering mill, 30 HP 

. m =. A Gat pte. Ss emt tne bast i oe No. 56-90 CINCINNATI Duplex Hy- 
%” neinna ilbe e pe boring mill, " 

moter, vertical travel of head on column 72°, table drometic Mil, Late Type thorough rebuilding we give them. At Miles the 

43" x 78%". machine is dis-assembled and ALL components are 

VaB x 30"' Pratt & Whitney Deep Hole Drill. ehecked and rebuilt, replaced or renewed to Incure 

ome e—w d—w er 

No. 1A WARNER & SWASEY Univ. Preselec- ee ae ae 2 ae ees 

tor Bar Feed & Chuck, 1947. means satisfaction. Write for complete new steck 


incinnati Machiner list, No. 209. 
COMPANY, INCORPORATED y 32°" x 12" centers FARREL Traveling BALANCER. Motel 300 Tinta Olsen, 1948 
Table Type Roll Grinder, New in BORER. No. 5 Reed Prentice, jib 
1942. Excellent condition. BORING MILL. 334” bar No. 5 Defiance, 1942 
“~~ . e BORING MILL. 4” bar Universal Tri-way 1000 
3901 Kellogg Ave., Cincinnati 26, Ohio 6" x 18" NORTON Hydraulic Horiz. Sur- cee rebuilt sformica ways the indie 


Phone TRinity 1-0853 foce Grinder, Perm Chuck. DRILL, RADIAL. 6° x 20° Western heavy dut 

RIL estern 
No. 2112A ery, Borematic Single End DRILL. UPRIGHT. 2 Cincinnati Siektora: tap- 
Double Head, 
OVER 1000 MA 


WORLD'S LARGEST STOCK IN STOCK . . neti US YOUR INQUIRIES 
STAMPING PRESSES BUY FROM STOCK 10 WARD ST 


SQUARING SHEARS * PRESS BRAKES 
REBUILT and GUARANTEED Telephone ROCHESTER 5 
, BAKER 5-5887 N.Y. 


WILL LEASE WITH OPTION 
TO PURCHASE, OR . TOOL & CUTTER. No. 2 Cincinnati 
ig Type HRS Barber Colman 


WILL FINANCE OVER LONG TERM KELLER, BL 2416 Pratt & Whitney 3 Spal. 1941 
WA Nw T & D : €. 13”, 15" & ota  LeBlond Re- 
gals, new 


JOSEPH HYMAN & SONS MILLER, AUTO. 48” No. 83 Sundstrand 
TIOGA, LIVINGSTON & ALMOND STS. T Oo 8 U Y R UNIVERSAL. No. 2H KAT. H-8.D.T. 
Philadelphia 34, Pa Phone GArfield 3-8700 LLER, R PAIN Ne fie. 2 Brown & Sharpe, 1943 


WARNER and SWASEY 
5-spindle Chucker OVER 1,000 NEW AND USED 
MACHINE TOOLS IN STOCK 


WANTED: dtvacceny 
. REPRESENTATIVES. Contact Kenneth R. Lung WRITE FOR LATEST STOCK LIST 
@ Exclusive territories open in all industrial or Louis Wozer 
areas for = —~y of imported and do- MILE gS 
t j istribute na- : 
a Se THE TAIT MANUFACTURING CO. MACHINERY COMPANY 


Wonderful opportunity for aggressive men ‘ 
who seek a real future. DAYTON, OHIO 2039 EAST GENFSEE + SAGINAW, MICH. PL. 7-3105 


Long established, with branches from 
coast to coast, we finance, rent and 
lease, as well as stock huge inventories AVAILABLE BROACHING MACHINE 
of new and used machinery. 

@ Complete résumé will get action. 


Here at Miles, for example, the tools sold to you 
are practically the same as new—because of the 


























, pa oa xi4” Mod. 112 Rivett, 
. CYL. 20” x 72” Landis, 1943 
‘INT. 73A5 Heald, Univ., 
INT. No. 74 Heald Hydr., 


SURF. 14” x 48” Mattison, 1942 
SURF. 20” and 24” No. 25A Heald 
SURF. 36” No. (8 Blanchard, 1940 

,» CUTTER. 30° Ingersoll, 1942 

, CARBIDE. Nos. 48 & 49 Exeello, 1941 
RADIUS. No. 49 Van Norman, late 








ZTOOOHOHOODOOOOOo 
@occcococoecococo 
ZAM MMMMAMmmmmm 
mt ed +; 


























Machine work to sub-cont. various parts to FOOT BURT #12% Continuous Hor. Broaching 
close tolerances. Not Production. Write for Machine equal to new—-ready to run. Priced to sell 
12 Indexing fixtures 


Sales Manager drewings 
AARON MACHINERY CO. INC. RICHARD IVES COMPANY 
CWA-8972, AMERICAN MACHINIST West Colfax at Welton St., Denver 4, Colorade 
45 Crosby St., New York, N. Y. Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y. Tel. ALpine 5-1411—Western Union Desk Fax QNH 
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SEARCHLIGHT SECTION 





AUTOMATICS 
9/16" Cleveland Model A, m.d, 1943 
1-1/16" Cleveland Model B, m.d 
4 spindle 1%” Cleveland, Medel M, m.d. 
4 spindle 2° Model K Cleveland, m.d 
2a" Cleveland m.d., Medel A 
No. 4D Potter & Johnetec, m.d., late 
Ne. SDELX Petter & Johneton, m.d., late 
Ne. 5D2 Potter & Johnston, m.é. 
6 | mae No. 76H Baird Chucking Machine, m.d., 


554" Oleveland Model A Single Spindle, m.d., late 


BOLT THREADERS 


Vietor Nut Facing Machine, m.d., cap. %” to 2” nuts 
1¥e" Landis 2 spindle, m.d. 


1¥%e" Landis Bolt Threading Machine, deuble head 
stay bolt, m.d 


BOREMATICS 
No. 44 Heald Facing Type Borematic, m.d. 


No. 47A Heald Single End, m.d 
Model DB-102 Exeello Double End Boring Machine, 
m.d. 


HORIZONTAL BORING MILLS 


25T Giddings & Lewis, m.d. 

32 Lucas Table Type, m.d. 

32 Giddings & Lewis Table Type, m.d. 
. | Cleveland Horizontal Boring, Drilling & Mill- 
ing, m.d, 


SEND FOR COMPLETE STOCK LIST 





1004 Tennessee Avenue, Cincinnati 29, Ohio 


MElrose 1-124] 


eC GStern Rebuilt Machine Tools 


THE SIGN OF QUALITY — THE MARK OF DEPENDABILITY 


4%" bar, Model 72, Niles-Bement-Pond, m.d. 

54" bar Niles-Bemeat-Pond, m.d. 

6” bar Sellers Floor Type, m.d. 

342” bar Cincinnati Gilbert Horizontal, boring, drill- 
ing & milling, floor type 

Barrett Double End, 5° and 7” spindle, m.d 


VERTICAL BORING MILLS 


16” Bullard Melt-As-Matle, m.d 

24” Bullard Spiral Drive, m.d., 1943 

3@” Bullard, m.d., late, 1944 

42° King, m.d. 

42° Bullard New Era, m.d 

44” Putnam, m.d., prt 

48” Niles-Boment-Poad Car Wheel Borer, m.d. 

53° Niles Heavy Pattern, m.d., p.r.t. 

53° Niles Heavy Pattern, vee belt m.d., latest, 60° 
wader rall 

60° Bullard, m.d 


BROACHING MACHINES 


75 HP LaPoiste Hydraulic Broach, m.d. 
12x72” Thompson Automatic Flat Broach, m.d 


10 ton, 84° stroke jtaee Single Ram Vertical 
Surface Broach, m.d., lat 


Type SBD -42-6 American Vertiond Hy. Dup. Broach 
Type SBD-48-15 American Vertical Dap. Ram Sur- 
faee Hy. Broach 


CABLE ADDRESS 


“TWX” C1-174 EMCO 











FOR SALE 


12—Machines FG-3 Hertlein Automatic Flute Grinder Type 
Capacity 3/16” stroke 5%” min. 2-5/16” max. 12 Wheel 
Vickers Hydraulic Unit 1.5 H.P. Motor 1750 R.P.M. 550 
volt 60 cycle. Purchased 1949. 


FS-9122, AMERICAN MACHINIST 
Class. Adv. Div., P. O. Box 12, N. Y. 36, N. Y. 





ADDRESS BOX NO. REPLIES TO: Box No. 
Classified Adv. Div. of this publication. 
Send to office nearest you. 

NEW YORK 36: P. O. BOX 12 
CHICAGO 11: 520 N. Michigan Ave. 
SAN FRANCISCO 4: 68 Post St. 


POSITION WANTED 





Sales Executive—Graduate Mechanical Engineer 
with 25 years experience selling industrial ma- 
oI any = coast-to- coast; last eight years operating 


vn business. PW-8917, American Machinist. 


SPECIAL SERVICE 





Free Lance Mechanical Engineer available to 
follow-through your engineering sales leads in 
New York — vicinity area. Qualified with 30 
years experience to estimate, design and pro 
mote the sale of your mechanical equipment. 
Contact Mechanical Engineering, Mr. O Roy- 
seer” Lowell St., Westbury, N.Y. (Ph. ED $ 








SEARCHLIGHT EQUIPMENT 
SPOTTING SERVICE 


This service Is almed at belping ne the reader of 
“SEARCHLIGHT,” > ee rebuilt and used ma- 
chine tools and equ! at i! 
(This service is for USER. BUYER 
charge er obligation. 
Ly TO USE: Check the dealer ade te 

want is 


own company letterhead te 
SEARCHUGHT VIPMENT SPOTTING 
Senvice 


330 W. 42nd Street, N. Y. 36, N. Y. 


Your requirements will be breught premptty to 
the attention of the oqul dealers advertising 
in this sestion. You will recelve replies direetly 
from them. 


Searchlight Equipment. Seetting Service 
c/o Classified Advertising, 

Amqnican ae ate tg Od 

530 W. 42nd Street, N. Y. 86, N. Y. 


Please help us locate the following equipment: 


NAME 
COMPANY 
STREET 


OITY STATE 


10/20/58 


ZONE 





MACHINE TOOLS 
FOR SALE— FROM STOCK 


RBG = Rebuilt & guaranteed 
RCG = Reconditioned & guaranteed 


_” War + S Swasey @ Spdi. AUTO- 
MATIC (196 $26,500 
245 Heald BOREMATIC, Dbi. End, 4 Spdi, 

RBG (1947) 12,500 
5 ton—42” Cine. DUPLEX BROACH, Vert aon 


Hydre. (1960) 
5” Sellers HORIZ. BAR, 60x96 table, Aux. 

Sed “ey RBG 44,500 
48 Spdi. Bauseh MULT. DRILL Adj. 

Spdis. Rea | 1943) 12,500 
615A Fellows Gear SHAPER w/48 gears 

RBG (1953) 950 
109 | INT. GRINDER Hi-Freq. RBG on 
6, 


(1947) 
16A2 Blanchard ROTARY SURF. GRIND- 
ER Autom, Sizing (1948) 6,950 
1020S—i2 x 20° Rivett T.R. LATHE, 3500 
a RBG (1950) 4,750 
enareh HD LATHE, 505 RPM, 
12,500 
ner Swasey TURRET LATHE, Bar- 
feed. Tooling. Rea (1951) 7,450 
' TURRET LATHE, Bar- 
feed, Tooling, RBG (1942) 5,950 
#2 ae Ses MILE Dial Type, 
1500 RPM, RBG (1942) 5,950 
1e—8 Spat. Bullard. MULTIMATiC Type 
D, Dbl Index (1942) 10,500 


All Machines Carry Regular 30 Day Return 
Privilege Guarantee 


“MIDWESTERN” 
336 Midland Bank Building 
Minneapolis 1, Minnesota 








PRESS BRAKE 
10° x 39” Dreis & Krump Press Brake. New 
1928. Very Clean. 
MUNICIPAL TOOL & MACHINERY CO. 


1526 N. Broadway St. Lowis 6, Mo. 
MAIN 1-1500 











LEGAL NOTICE 


QUIRED BY THE ACT OF AUGUST 
4 D BY THB ACTS OF MARCH 
° — “AND JULY 2, 1046 (Title 89, United States 
Code, ) SHOWING THE OWNEBSHI?, 
MANAGEMENT. AND CIRCULATION OF 
American Machinist published Bi-weekly with an add'l 
issue in mid-September at New York, N. Y., for Oct 1, 
196: 


8. 
1. She seme on8 cps & Ge eataen editor, ma 
: Published by 
.. 830 West 42nd 
. Burnham Finney 
f.; Managing 


, B30 





of stock are Donald ¢ 
ier, Trustees ender Inden- 


holders holding 1% A more 
McGraw & Willard T. Chevrali 
ture of Trust m/b James H. MoGraw, dated 1/14/21 as 


modified; Donald C. McGraw & Harold W. McGraw 

Trustees under an Indenture of Trust m/b James H 

McGraw, dated 1/1/37 as amended; Donald C. McGraw. 

See 2 Harold W, McGraw, individually; Bliza 
Webster, c/o Doald C. McGraw (all of 880 

West 42nd 8t.. New York 86, N. Y.); Mildred W 

McGraw, Madison, New Jersey; Grace W. Mehren, 536 

Arenas St.. La Jolla, Calif.; AMliated 

Wall 8t., New York, N. Y.; & Ce., 

Church 8t., Station. New York, N. Y¥. 

c/o Wellington Fund, Inc., Claymont, Deleware. 

8. The known bondholders, mortgagees, and other secu- 
rity holders owning or holding 1 percent or more of total 
— of bonds, mortgages, or other securities are: None. 

. Paragraphs 2 - 8 include, in cases where the 
a or security ho’ appears the books of 
ao company co uualie ar io con aa uciary relation, 
the name of the person or corporation for whom such trustee 
is acting; also the statements in the two paragraphs show 
the afflant’s full knowledge and belief as to the ciroum- 

and conditions under which stockholders and seou- 


stock and securities in @ capac- 


Sworn to and subscribed before me 
mau 


JANET A. HAR’ 
(My commission expires Mareh 30, 1959) 





Don't for get 
the box number when answering advertisements. 
it’s the only way we can identify the advertiser 
to whom you are writing. 
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INDEX TO 
ADVERTISERS 


This index is published as a conven- 
ience to the readers. Every care is 
taken to make it accurate, but 
American Machinist assumes no re- 
sponsibility for errors or omissions 


Acromark Company 

Allegheny Ludlum Steel Corp. 
Allen Mfg. Company 

Almco Queen Products, Inc. 

Sub. of King-Seeley Corp. 255 

Aluminum Company of America _ 55, 88-89, 

284 
American Brass Co, 257 
American Chain & Cable 

Wilson Mechanical Instrument Div. 278 
American Schiess Corp. 267 
American Smelting & Refining Co. 203 
American Steel & Wire Division 86 
American Tool Works Co. 133 
American Waldrich Mfg. Corp 266 
Ames Company, B. C. 303 
Amplex Div. 

Chrysler Corp. 228 
Armstrong Blum Mfg. Co. 60 
Armstrong Brothers Tool Company 85 
Automation Devices, Inc. 

Peeco Division 308 


Backus Machine Works 310 
Baker Brothers, Inc. 
Barber-Colman Company 
Bath & Co., John 
Bay State Abrasive Products Co. 
Bearings, Inc. 
Beatty Machine & Mfg. Co. 
Benchmaster Manufacturing Co. 
Bethlehem Steel ¢ ompany 
Bilgram Gear & Machine Company 
Blanchard Machine Company 
Bliss Co., E. W 
Bliss & Laughlin Inc. 
Boston (Lear Works 
Bove & Emmes Machine Tool Co. 
Bridgeport Brass Company 
Brown & Sharpe Mfg. Co. 

(Cutting Tool Division) 
Brush Instruments Div. 

{ le vite Corp. 
Bryant Chucking Grinder Co. 
Bullard Company 
Bunting Brass & Bronze Co. 
Burg Tool Mfg. Company Inc. 
Butterfield Division 


Union Twist Drill Co. 61 


Cadillac Gage Company 66 
Carlton Machine Tool Company 37 
Carpenter Steel Company 291 
Century Electric Company 242-243 
Chambersburg Engineering Co. 201 
Chicago Screw Co. 96 
Cincinnati Gilbert Machine Tool Co. 99 
Cincinnati Milling Machine Co. 

Grinding Machine Division 4-5 
Cincinnati Milling Machine Co. 
Grinding Wheels Division 
Cincinnati Shaper Company 136 
Circular Tool Company 284 
Clark-Cutler-McDermott Co. 224 
Cleveland Crane & Engineering Co... 38-39 


a7 
oi 


(Continued on page 316) 





HIGH SPEED 


Multi- 
Duty 
Press 


OPTIONAL EQUIPMENT 
a x e Acompletely new No. 32 — 27 ton — punch press 
that offers many advantages. 


e Improved frame design gives greater rigidity 
for better accuracy and longer die life 


e@ Fully enclosed for extra safety and cleanliness. 


e@ Speeds to 450 s.p.m. with 1” stroke (22” stand- 
ard — 4” maximum to order). 


e Efficient at all speeds — on all jobs. 





Straight Side Punch Presses @ Readily adaptable to special jobs at low cost. 
Single and Double Crank 
NEW L&J CATALOG with complete spe- 


Versatile, fast for volume pro- 
cifications and construction features of 23 O.B.I 


duction of small parts 


with large or progressive dies. 
20 to 150 tons from 14 to 90 ton capacities. Also, Straight Side 


Punch Press. Write for your copy now 


punch presses in geared and non-geared types 











L&J PRESS CORPORATION ““tinnserSnoiana 
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I’S PROVABLE 


You know the age of the equipment in your plant. But do you know 
how it compares with that of your competition; with all plants in the 
nation? 


{ complete report on all the Metalworking production equipment in 
the United States is being prepared now. It will be in your hands on 
November 17 with the publication of the 8th American Machinist Inven- 
tory of Metalworking Equipment. Making up this important equipment 
census are tables showing 167 types of Metalworking machines by age, 
by industry, by geographical area. Watch for it—vyou'll find it valuable. 
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WHY MICROHONING* 
TOOLS ASSURE 


ECONOMY~-—PRECISION=—- PRODUCTION 


COST FACTORS (labor, maintenance, scrapped parts, 
productivity, etc.) DETERMINE MACHINE TOOL 


EFFICIENCY. 


To Minimize These Cost Factors, Micromatic has developed 
Microhoning tools that offer a new concept in metalworking. This 
concept (known as the Microhoning process) assures controlled 
abrading, efficient stock removal, accurate generation of geometry 
and size, and produces uniform, functional surface finishes. 


Because Microhoning removes inaccuracies of preceding operations, 
it is usually the final stock removal operation. Therefore, Micro- 
honing tools are designed and applied to produce high precision, 
assure a minimum of scrap and protect the user’s investment in 


previous processing operations. 


New! Tru-Float tool has a univer- 
sal joint within the abrading unit. 
This design provides maximum 
accuracy and float, uniform abrad- 
ing and surface finish, less wear 
of abrasives, retention of original 
bore location, and minimum stock 
removal to correct inaccuracies. 


Micromold assemblies have plas- 
tic or soft metal shells that mini- 
mize tool wear and protect the 
edges of abrasive sticks from the 
harsh dressing action of extremely 
rough bores. This abrasive stick 
design eliminates many parts pre- 
viously required to hold abrasives 
and expand the tool. 


Tool designed for Microhoning tandem bores has plastic guides 
between banks of abrasives to stabilize the tool as it passes over 


bore interruptions. 


Because use of the proper tool is so important, Micro- 


oF Tx, 
ro *o,, 
° c, 


matic designs Microhoning tools to suit the individual 


work piece, and integrates tool design with machine and 
fixturing to provide the ultimate in operating efficiency. 


*Registered U.S. Pat. Off. 


MICROMATIC HONE CorRP. 


8100 SCHOOLCRAFT AVENUE 


CIRCLE 438 READER SERVICE CARD 


DETROIT 38. MICHIGAN 











INDEX TO 
ADVERTISERS 


(Continued from page 315) 
Page 


Cleveland Grinding Machine Co. 256 
Cleveland Hobbing & Machine Co. 95 
Cleveland Punch & Shear Works Co. 320 
Columbia-Geneva Steel Div. 86, 297 
Columbus Die-Tool & Machine Co. 27 
Commercial Filters Corporation 

Cosa Corporation 

Crane Packing Co. 

Cross Company 


Delta Power Tool Division 

Rockwell Mfg. Company 106-107 
DeVilbiss Company 108 
Dixie Bearings, Inc. 265 
duMont Corporation 110 
Dykem Company 304 


Eagle Picher Company 238 
Eastman Kodak Co. 

Apparatus and Optical Division 235 
Economy Engineering Co. 280 
Emhart Manufacturing Co. 

V & O Press Co. Div. 239 
Engelberg Inc. 222 
Erickson Tool Company 215 
Errington Mechanical Laboratory Inc. 197 
Euclid Crane & Hoist Company 300 
Ex-Cell-O Corporation 51, 52-53, 54 


Federal Products Corporation 
Fellows Gear Shaper Company 
Fenn Manufacturing Company 
Firth Sterling Inc. 

Foote-Burt Company 

Fosdick Machine Tool Company 


Gaertner Scientific Corp. 
Gallmeyer & Livingston Co. 
Gardner Machine Company 
Gay-Lee Company 
Geometric-Horton 
Gisholt Machine Company 
Gleason Works 
Goss & de Leeuw Machine Company 
Grant Gear Works Inc. 
Grant Mfg. & Machine Company 
Greaves Machine Tool Div. 

J. A. Fay & Egan Co. 
Greenfield Tap & Die Corporation 207, 2 
Greenlee Brothers & Company 
Grieder Industries 


207, 


Hanchett Magna-Lock Corp. 
Hardinge Brothers, Inc. 20 
Hartford Machine Screw Co. 96 
Heald Machine Company, Sub Cincin- 

nati Milling Machine Co. 2nd Cover 
Heller Tool Co. 

Sub. Simonds Saw & Steel Co. 
Hendey Div. of Barber Colman Co. 
Hoover Ball & Bearing Co. 281 
Hydraulic Press Mfg. Co. 

Div. of Koehring Co. 


71, 72 
6" 


24-25 


Jacobs Mfg. Company 100-101 
Jahn Manufacturing Co., B. 234 
Jones & Lamson Machine Co. 184 
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INDEX TO 
ADVERTISERS 


Page 


Kaiser Aluminum & Chemical 

Sales, Inc. 230-231 
Kennametal, Inc. 258-259 
Kent-Owens Machine Company 279 
Kett Tool Co. 236 
Kingsbury Machine Tool Corp. 220 


L & J Press Corp. 315 
Landis Machine Company 8-9 
Landis Tool Company 10-11 
Lange Engineering, Erich 294 
LaPointe Machine Tool Company 26-27 
LaSalle Steel Company 9] 
LeBlond Machine Tool Co., R. K. 102-103 
Lees-Bradner Company 300 
Leland-Gifford Company 111 
Limitorque Corporation 219 
Lincoln Electric Company 204 
Linde Division 

Union Carbide Corporation 307 
Linley Brothers Co. 296 
Lodge & Shipley Company 130 
Logansport Machine Company Ince. 233 
Ludwigsburger Maschinenbau GMBH. 253 


Lufkin Rule Co 113 


Manhattan Rubber Div. 

Raybestos-Manhattan In« 

Mattison Machine Works 
May-Fran Engineering Inc 
M. B. I. Export & Import Ltd. 
McCaskey Industrial Div. 

Victor Adding Machine Company 
McDonough Manufacturing Co. 
McGraw-Hill Book Co. Ine 
Metal Carbides Corp. 

Michigan Tool Company 
Micromatic Hone Corp. 316-: 
Micro Switch Div. 

Minneapolis-Honeywell Regulator Co. 305 

Milford Rivet & Machine Co. 

Miller Electric Mfg. Co. 

Minnesota Mining & Mfg. Co. 

Mitts & Merrill 

Monarch Machine Tool Company 
Montgomery & Company, Inc 

Morse Twist Drill & Machine Co. 

Motch & Merryweather Machinery Co. 30-31 


National Acme Company 
National Automatic Tool Co., Inc. 
New Britain Machine Company 

New Britain Gridley Machine Div. 32-33, 

34-35 

New Jersey Zinc Company 50 
Niagara Machine & Tool Works 69 
Nice Ball Bearing Company 118 
Norgren Company, C. A. 92-93 
Norton Company 18-19, 76 
Nutap 294 


Oakite Products Inc. 

Ohio Crankshaft Company 
Ohio Knife Co. 

Oliver Instrument Company 
Orban Company Inc., Kurt 


Pacific Industrial Manufacturing Co. 
Philadelphia Gear Corp. 
Pioneer Aluminum Ine. 


(Continued on page 318) 
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HOW MICROHONING* 
TOOLS PROVIDE 


ECONOMY—PRECISION—PRODUCTION 


When a precision stock removal process minimizes cost factors 
(labor, maintenance, scrapped parts, etc.) then volume production 
at lower cost per piece is possible. Here’s how the distinctive design 
and performance of Microhoning tools provide all three—economy, 
precision and production. 


EFFICIENT OPERATION 


Micromatic expands, rotates and reciprocates the 
abrading tool in the bore. Through this controlled 
combination of pressure and movements, abrasives 
are self-dressing for effective and continuous cutting 
action. Long abrasive sticks are evenly spaced around 
the tool to keep it stable. They effectively bridge sur- 
face irregularities and generate a geometrically true 
cylinder. 











REDUCES OPERATOR COSTS 
Micromatic. “Adjusting Heads” give operator com- 
plete and positive control of tool expansion. Or, 
automatic controls can be used to perform all tool 
adjustment and gaging. They assure accurate dupli- 
cation in every part produced. 


MINIMUM MAINTENANCE 
Micromatic tools are designed for durability, espe- 
cially at all stress points and joints. Plastic or soft 
metal holders prolong abrasive life, greatly reduce 
tool wear. 


MAINTAINS ORIGINAL 
BORE LOCATION 


Micromatic either floats the tool 
or the work holding fixture so 
tool and work piece can auto- 
matically align themselves. This Wixtuee” 
assures Cutting-unit rotation coin- 

cides with neutral axis of bore. 


























WRITE FOR LITERATURE | 





Micromatic produces tools best suited to the production 
of individual work pieces. And properly integrates the 
tool with machine and fixturing for peak productivity at 
lowest cost per piece produced. 

*Registered U.S. Pat. Off. 


MICROMATIC HONE CORP. 


8100 SCHOOLCRAFT AVENUE - DETROIT 38, MICHIGAN 


CIRCLE 439 READER SERVICE CARD 317 





sR the dc rectifier type welder with new com 
etely sealed sernmetall« rectifier new transformer and 
new weld stabilized circuit. Result is easiest arc starting 
ever, maximum orc stability; sounder, denser welds. cur 
ent that handles all electrodes in o 


odels 0 to 600 omps 


/ ~— 


- . 
— = = 


‘\.GOLD STAR 
8 Va 
) ALL STAR ¢ 
LINE 


ew o 
yrrent ranges for fi 
m oc to de; built-in high 
yncept for inert gos and metollic welding Four bo mod of from 200 to 400 amperes 


with kits avarlcble to convert to seven different ond gas controls ova:lable 


Complete particulars on any of the above welders will be sent promptly 


* 
wilittiie ELECTRIC MANUFACTURING COMPANY, INC Appleton, Wisconsin 














From the American Machinist Library 
of Tips for Top Shop Men 


~ OME wag said long ago that it isn’t smart to step on other 

men’s hands as you go up the ladder—you may need 
their help coming down. It’s just as true that the man who 
makes his way up by slipping a knife in the back of the 
man above, spends his time up there ineffectually because 
he’s always got one eye cocked over his shoulder, watching 
for the knife. 
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rs: KEYSEATER AND VERTICAL CUTTING MACHINE 
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Thompson Grinder Company 244 
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Tinnerman Products, Inc. . 126 capacity of this versatile machine. 
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An M & M Hydraulic Keyseater is not only a keyseater that cuts 

Union Carbide Corporation internal keyways up to 5” wide but a vertical cutting machine as 
Linde Division well. Serrations, grooves, teeth—a wide 

United States Drill Head Co. variety of cuts can be rapidly made on this 

United Shoe Machinery Corporation machine with only one simple modification 
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United States Steel Export Co. 86, available at moderate cost. If you now own 

Gained States Steel Supply Div. .. 86, an M & M Hydraulic Keyseater or are 

U. S. Tool Co., Inc. considering the purchase of a new keyseater : 
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Here, complete in one volume, are all welding SEE THIS BOOK 
fundamentals and practical working techniques— 10 DAYS FREE 
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hes FORMING ” o  v ” - i” ° a STAMPING , 


CLEVELAND — 


KNUCKLE JOINT PRESSES 


FOR AUTOMATIC FEEDS OR CUSTOM WORK 


Whether equipped with multi-station feed for automatic production 
or doing custom work, Cleveland Knuckle Joint Presses exert a short but 
extremely powerful squeeze on the metal through massive, carefully 
fitted knuckles operating on shafts of hammered steel forgings 


Greater accuracy of production is obtained with 
these Cleveland Presses due to the long slide bearing 
surfaces and rugged frame construction featuring 
four massive tie rods. These control slide deflection 
to a minimum even under maximum load 


With capacities from 150 to 3000 tons and bed 
areas from 18 x 18” to 50 x 54’’, Cleveland Knuckle 
Joint Presses are engineered to do the job efficiently, 
economically. Investigate the cost-cutting 
advantages of these Cleveland Presses by writing 
for Catalog K2 today 


~ 


1200 TON 


THE 


CLEVELAND 


PUNCH & SHEAR WORKS CO Fabricating Tools 


Power Presses 


Punching Tools & Dies 


dtabtihes 1008 1500 TON 


j 
E. 40th and St. Clair Avenue, Cleveland 14, Ohio 
NEW YORK 
panned a FORGING * HORNING « TRIMMING « INCLINABLE 
Offices PHILADELPHIA * OPEN BACK GAP « STRAIGHT SIDED CRANK + 


CAST LASIINS STRAIGHT SIDED ECCENTRIC * DOUBLE ACTION 


OTHER COST-CUTTING CLEVELAND PRESSES 


CINCINNATI 
TOGGLE « 4-POINT UNDERDRIVE 


320 CIRCLE 444 READER SERVICE CARD American Machinist + October 20 1958 
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These handy, prepaid cards will 
bring you more data on: 


e PRODUCTS ADVERTISED 
e NEW EQUIPMENT DESCRIBED 


This card expires 12/20/58 
Reader Service Dept. 


also 
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(Sec. 84.9 P.L.AR.) 
New York, N. Y. 


e COPIES OF CATALOGS 
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now 


EVERY ADVERTISEMENT,* 
NEW EQUIPMENT ITEM, 
AND CATALOG OFFERED 

IN THIS ISSUE IS NUMBERED 


* A few advertisements cannot be keyed 
and must be indicated by writing the Advertiser's 
name at the bottom of the card. 
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MAKES THIS LAY-IN DUCT STRONGEST— 
——FASTEST AND EASIEST T0 INSTALL! — 


=a 
aaa 
_ - pa 
Flush Ceiling Ceiling Rod Perforated Strap Offset Flush Ceiling | | Flush Ceiling Ceiling Rod 
Top Opening Top Opening | Top Opening Top Opening Side Opening Side Opening 


HERE ARE 11 
OF THE MORE 
THAN 20 WAYS 
YOU CAN HANG —| = ae 
SQUARE D 9 


Side Opening Double Run —Top Opening - ———_ er 
WIREWAYS!.. in a) ; a es 
Fleer Mounting Side Opening 








Tep Opening 














Whtte for literature 
which tells the complete story. 
a Address Square D Company, 
6060 Rivard Street, 
Detroit 11, Michigan 


Square D Lay-In Duct Gives You— 

—lay-in accessibility. No wire pulling, 
anywhere. 

—both hinge cover and screw cover type 
lay-in duct use same fittings. 

—a complete line of fittings, al] Under- 
writers’ Laboratories approved—lengths, HINGE COVER TYPE 
connectors, T's, L's, junctions, telescopes, 
pull boxes. 

—more rigidity. New joint design actually / 
triples duct strength. y 


SCREW COVER TYPE 


now...EC&M propucts ARE A PART OF THE SQUARE D LINE 


SQUARE J) COMPANY 





How to get more out of your automatic 
machine tools —— at no extra cost 


TOPPING your automatic machine tools for adjust- 

ment reduces their efficiency, costs you money every 
time you do it. But with wnxiform steel machining bars, 
you cut down these costly interruptions. The greater 
the uniformity of the steel you machine, the more 
available you make your machine tools for increased 
production. 

The high quality of Timken" fine alloy steel is uni- 
form from bar to bar, heat to heat, order to order. We 
make sure of it by taking extra quality control steps. 
For example, we were first in the steel industry to use a 
direct-reading spectrometer to insure uniform compo- 
sition right up to the instant of tapping. It also helps 
keep grain size uniform. 


Your order is handled individually. We target our 
conditioning procedures to your end use requirements. 
And we remove any surface defects before rolling to the 
required bar size. 

That’s why Timken fine alloy steel bars machine fast, 
easily and with good surface finish. Scrap loss is 
reduced. Machine time is saved. The quality of your 
finished products never varies. 

For greater uniformity in the steel you use, let our 
Technical Staff recommend the correct analysis for 
your machining bar requirements. You'll save time and 
money—every time. The Timken Roller Bearing 
Company, Steel and Tube Division, Canton 6, Ohio. 
Cable address: ““TIMROSCO”,. 
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SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 





